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PREFACE

The Cartographic Automatic Mappig (CAM) Prograni is the output portion
of AUTONAP—an automatic mapping system developed by the Central Intel-
ligenee Ageney that enables the user to convert digitized data into geographic
coordinates and to automatically draw maps. Other parts of the systeny are the
BUDAK program, which converts the X-Y data of six projections into htitude
and longitvde values, and World Data Bank 1T (WDB 1), which is an approxi-
mately 100,000 point digital representation of World coastfines and international
boundaries. Bath are available from the National Technical Information Service,

CAMN is an IBM Svstems 360 Fortran program that performs o wide variety
of cartographic plotting tasks, Tt will conneet points with straight lines or great
cireles and draw line grids, range rings, cllipses, cones, azimuths, and a host
of other map features. Included also are a sclection of 17 map projections that
can be used in conjunction with cither an 8,200 point World shoreline found on
the CAM tape or the WDB 1, which is separate. The structure of CAM is modular
to permit the easy addition of new features or subroutines to read data in a
different format,

New features included in Version 4 of CAM are the Polyconic projection,
UTN grids and ticks, longitude and latitude ticks, legend box blockout, a route
and corridor option, and twelve new line symbols. The sample plot instructions
have been combined with the projection deseriptions, which have been rewritten
to be understandable to the noncartographer. 25X1A

NOTIL: This program was written and documented by
CIA Office of Joint Computer Support, and edited by CIA 25X1A
Office of Geographic and Cartographic Rescarch. Corrections and  suggestions

are welcome and should be direeted to ATD/GCR, Central Intelligence Agency,
Washington, D.C. 20305.

vii
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[, USER'S GUIDE
A, Tutraduction
[, Job Outline

Step 1 Identify Plotter
Step 20 Identify Projection
Step 3 Other Tdentifiers
Center Point
Map Boundaries
Muap Seale
Step 1 Optional Data Words
Step s Plotter Boared Size (XY LIM)
Step 60 Command Words

20 Deseription

The CAM uses a “Problem Oriented Language” (PO, type of dita eard stracture,
whereby the program performs only those functions specified by the user. The POL is divided
into “DATAY words and “COMMAND" words, The COMMAND words are used (o cnuse
exceution of the progeam with values given hy the DATA words and current COMMAND word.
Therefore, the only funetion of the DATA words is to input values to the program,

Allof the program input parameters are initinlized to zero exeept KATRAD (3137.9768)
and CONPFAC (T2060.),

3. COMMAND Words

BODI Draws azimuth lines and elevation rings from a given center point

BOX Drivws areetangle around o given point at o given size (inches)
BRANGI Driws ageographie avea hox around a given center point (nautical miles)
CIRCLE Draws acirele around a given point at a given radius Ginchoes)
CORRIDOR Draws a corridor along a given path

LIPSERG Draws an ellipse around a given point

GTCIRCLIG Draws great eirele paths
LALOTICK Draws latitude/longitude ticks

LGRID Draws latitude/longitude grid

LINEPT Conneets points with straight lines

METKGRID  Draws UT'N ticks

RRANGIE Draws range ring(s) around a given point at given nautical mile radii

SOLIDILHL Solid fills an area with lines or synibols or eross hatehes an aren i
SYsMPr Prints or draws symbols at given loeations

UTMGRID Draws meter grid along UTM grid

1. DATA Words
AZED Azimuthal Equidistant Projection
AZEQAREA  Azimuthal Lqual-Area Projection
CALIDB Scale calibration
CEAGEN Albers Projection
CEIKIY Kavraiskiy IV Projection
CLIPOS Ptolemy Projection
, CENTERTK  Control parameter for esnter mark (plus sign)
CETPrOT Map center point
CONFAC Conversion factor
CORNERTK  Control parameter for corner ticks
IEATRAD Larth Radius
ECCENT Eecentricity of the earth
O lind of file
GNOMONIC  Gnomonie Projection
LAMBERT Lambert Conformal Conie Projection

LINEMODE  Seleets solid line, dashed line, rail ticks, reefs or canals
MAPBOUND  Map boundaries - Latitudes and Longitudes
MAPSAL Map scile
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MEERCAT Merventor PProjection

MILOYL Miller Cylindrieal Projestion

ONOPOT XY Display

OPENBON Open hox option

OR'THO Orthographic Projection

Plsp Perspeetive Projection

PLOT'TIR Plotter eard for line or symhol

POLYCON Polyconie Projection

RICT'AN Fquireetangular Projection

REEGINTK Control paran.eter for radinl register ticks
REVRSXY Reverses the Xoand Y oaxis

SAVE Saves input data

SCRIBIG Used for seribing

SINFAR Sinusoidal Projection

SPLATE Identifies end of separation plate
STEREO Stercographie Projection

TMERCT Transverse Mereator Projection (Sphere)
TMIERSD I'rnpsvorse Moereator Projection (Spheroid)
XYLIM N-Distance and Y-Distancee limits of map
YO N and Y offsets from origin

. Speeial Considerations

i Al longitude values west of the zero meridian arve negative and all latitude values south
of the equator are negative.
b, All numerie data input to the program must have the deeimal point properly pliced,
otherwise the program will assume the decimal point follows the last digit.
e, The CAM eard is made up of the Mdentifier and a series of fields. The fields wre
separated by commas, When fields are not used they may he replaced by o commior zero, comma,
Nuame0l.,2,,, 4
Name - Ldentifier
0 Blank
L, = Field one
2., Iield two
. Field three not used in this example
A4, = Field four

B. Identify Plotter

PLOTTER (Identifier) Plotter Commands
Iield 1 Data Set Referenee Number of plotter output tape
Pield 2 - Pen or aperture to be used
Iield 3- Plot tolerance between consecutive points (minimum distance)
Field 4 Plotter control parameter
=1, Parameters in calling sequence of each plot subroutine are printed
=8, CALCOMP 1136
=0, CALCONP 1136 & Print
=10, Gerber Plotter
=11, Gerber Plotter & Print
=12, Graphie Data Format
IField 5 Symbol control parameter
=(), Draws the symbols with software at plotter
=1, Draws the symbols with software in CAM
=2 Flashes the symbol (Request the aperture or symbol number in Field 10 of
this card)
=3, Seleets symbol from symbol table -Symbol number is given in Field 10 of
this eard
Field 6-—Ilcight of symbol to be drawn in multiples of .01 inch
IField 7--Angle at which the symbols are drawn (degrees)
IField 8—Maximum distance between consecutive points
Iield 9-—Not used
Field 10—~ Symbol sclection from symbol table

2
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C. ldentify Projection

AZED chdentifier Azimuthal Bguidistant Projection
Field T Maximuwn vadins of projection tnautical niles)
AZEQARELN cldentifiery Nzimuathal Fogud-Aven Projection
Field T Maximum eadins of projection tnantieal miles)
CEAGEN chdentifier) Mbers Projeetion (CONFAC must he input us !
Field T Semi-major axis in meters (6378388,

.
3L

)

Field 2 Semi-minor axis in meters (6356012,

Field 3 Not used

Field 1 Latitude of lower standared parallel, degree
Field 5 Latitude of lower standard parallel, minute
Field 6 Latitude of Tower standuard parallel, second
Field 7 Latitude of upper standard parvallel, degree
Field 8 Latitwde of upper standavd parallel, minute
Field 9 Latitude of upper standard parallel, seeond

CETRIN chdentifier) Kaveaiskiy 1V Projection

Field 1

[Field 2
Ijeld 3
Iteld
Iield 5
Field 6
vield 7
Field 8
IYield 9
CEIPOS
[*feld |

Field 2
IYield 3
Field 1
IField 5
Field 6

Control parnmeter
0. Computes constants of the cone and integration from the standard parallels
I, Uses input values

Constant of the cone

Constant of integration

Latitude of lower standard parallel, degree

Latitude of lower standard parallel, minute

Latitude of lower standard parallel, second

Latitude of upper standard parallel, degree

Latitude of upper standard parallel, minute

Latitude of upper standard purallel, sccond

CEdentifiery Ptolemy Conie BEqual-Interval Projecetion

Control parameter

-0, Computes constants of the cone and integration from the standard parallels
I, Uses input values

Constant of the cone

Constant of integration

Latitude of the standard parallel, degree

Latitude of the standard pavallel, minute

Latitude of the standard parallel, second

GNOMONIC (Identifier) Gnomonie Projection
LANMBERT tldentifier) Lambert Conformal Conie Projection

Fietd 1

Iield
Field
[Yield
Field
Iield
Field
IField 8
IMield 9

R RS

/

-~1

Control parameter for computing constants for the cone, integration from the

standard parallels and determining position of cone
2, Useinput values for constants, cone over South Pole
I, Compute constants, cone over South Pole

=0, and 1, Compute constants, cone over North Pole

=2 Use input values for constants, cone over North Pole

Constant of the cone

Constant of integration

Latitude of lower standard parallel, degree

“Latitude of lower standard parallel, minute

Latitude of lower standard parallel, second

Latitude of upper standard parallel, degree

Latitude of upper standard parallel, minute

Latitude of upper standard parallel, second
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Field 10 Control parameter when cone is over South Pole
O, Puts North at top of mup
[, Puts South ol top of map
MERCNT cldentifiery Merentor Projection
Field 1 True seale Istitude, degree part
Field 2 Prue seale Intitude, minute part
Field 53 "Proae seale Intitude, second part
MIELCY L cldentifiery Miller Cylindrieal Projeetion
Field T "Urue senle hotitude, degree part
Field 2 "Trae seale latitude, minute part
Field 3 True seale latitude, second paat
ONOPOT (Identifiers XY Displry used Tor plotting digitized data
Field 1 Number of digitized counts per inel
Viold 2 Sets of data points per record
Normal setup Tfor the Bendix digitized data is 11
MAPSAL may be used to ehange size of data
lixample  MAPSAL 1 Plots data one for one
MAPSAL 2 Plots data double digivized size
MAPSAL LS Plots data half the digitized size
ORTHO cIdentifiery Orthographic Projection
PERSP chdentifier) Perspective Projeetion
Field 1 Altitud« in nautieal miles
POLYCON tIdentifiery Polyconie Projection
Field T Semi-muajor axis of spheroid in meters
Field 2 Semi-minor axis of spheroid in moeters
Field 3 Central meridian, degree part
Field 1 Central meridian, minute part
Field 5 Central meridian, second part
REECTAN (ldentiliery Equireetangular Projection
Field I Distance from the center point to the right boundary tinches
Field 2 Distanee from the center point to the upper houndary tinches)
SINEAR (Identifier) Sinusoidal Projection
STEREO cldentilier) Stercographic Projection
Field 1 "T'rue seale latitude, degree part
Field 2 "T'rue seale latitude, minute part
FField 3 "T'rue seale latitude, second part
Field £ Maximum radius in nautieal miles
TAMERCT (Identifier) Transverse Meveator Projection centered on IN, 015
Field 1 True seale latitude, degree part
Field 2 True seale latitude, minute part
IMield 3 "True seale Lititude, second part
TMERSD (Ldentifier) Transverse Mereator Spheroid Projeetion
FField 1 Semi-major axis of spheroid in meters
FField 2 Semi-minor axis of spheroid in meters
Iield 3 Central meridian, degree part
FField 4+ Central meridian, minute part
Field 5 Central meridian, second part

D. Other Identifiers
CETPOT tIdentifier) Center point of map. 1t is not necessary that this point fall within the
area being plotted,

Field 1 - Latitude, degree part
IMield 2- - Latitude, minute part
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Field 3 Latitude, sceond part
Fiekl 1 Longitude, degree part
Field & Longitude, minnte pur
Field 6 Longitade, second part
O cldentifiory Fnd of file s purt on plat tape
AMAPBOUND Tdentifier Outline houndarics Tor map computation
Fiekl 1 Latitude of lower houndaey, degree paot
Field 2 Latitude of Tower boandary, minute part
Field 3 Latitude of Tower houndary, seeond part
Field 1 Latitude of upper bonndary, degree part
IField & Latitude of upper boundary, minute part
Field 6 Latitude of upper houndary, seeond part
Field 7 Longitude of lelt Houndary, degree pary
Field 8 Longitude of left houndary, minute part
Field 9 Longitude of Teft boundary, second par
Field 10 Longitude of right boundary, degree part
Field 11 Longitude of right houndary, minute par
Field 12 Longitude of right hboundary, sceond part
MAPSAL thdentifier) Mup seale
Field T Map seale «Denominator of Representative Fraction:, Radins of plot in inehes
for- Nzimuthal, Orthographic, Stercographie and Perspeetive Projections,
SAVE cldentifiery Saves all values from “DATA" eards
SPLATE (Identifiery Causes an Iond of File to he put on plot tape adong with corner ticks,
center ticks, and or registry lines
NYLINM tldentifier) X- Distanee and Y-Distanee limits of plotter
Field 1 Distanee from center of plotter hoard to right hand margin tinches:
Field 2 Distance from ecenter of plotter board to top margin cinehes)

E. Optional Data Words

I oIdentifier) Plot title
In positions 5 11 the title of the plot. This is plotted at some N, Y position ax specificed in
the next dataeard  2F10.00 N,V values are in inches referenced from center, The SAVE
data card must precede the first 21 eard,
2 dldentifier) Message to Plotier Operator
I positions 5 61, the message Tor the plotter operator, The SAVE data eard must preeede
the first 22" curd.
CALIB (Identifiers Map seale ealibration parametoers
Field 1Y Distance from miap center to point A inches
Field 2 X Distance from map center to point A tinches)
Field 3 Y Distance from map center to point B3 tinches
Field 1 X Distance from map eenter to point B tinches)
Field 5 Latitude of Point A, degree part
Field 6 Latitude of Point A, minute part
Field 7 Latitude of Point A, second part
Field 8 - Longitude of Point A, degree part
Field 9 Longitude of Point A, minute part
Field 10 Longitude of Point A, second part
Field 11 Latitude of Point B, degree part
Field 12 Latitude of Point B, minute part
Vield 13 - Latitude of Point 13, second part
Field 11 Longitude of Point B, degree part
Field 15 Longitude of Point 13, minute part
Field 16 - Longitude of Point B, second part
CALIB is used to ealibrate the map seale of & map sheet you ire printing on or over.
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Fovesamples thioswolbsdjnee the cenle v T s paper copy wlieh e thee ende vonnded
ol oor wheve the paper b espanded or bee shenah, ALo uabul when the cenle i
unknown,
CENTERTIC Tdentitiers Contral paenmeter for eenter ek
FCONPAC CLdentifior s Conversion factor
Field T Nambi ol inehes in naatieal mile
CORNFRTI Cldentifiers Control parimeter for corner tieks
FIATRAD Cldentitior Barth mvdins
Field I Faorth endius
FCCENT cldentilicors Teeentreicity of Furth

S iR e st i . i

g Field 1T Vaulue used 0822718

4 LINENTODE Chdentifiers Forseleetion of solid or dashed lines, railrond, eanal or reef symbols,
‘? Note that each Field 1defines the symbol and Fields 27 depend on that seleetion,

}. IMield | 0 Solid line

1 Field 1 [ Dashed ine

Field 2 Length of dash inehes
Field 3 Length of spuee inches

Field | 2 Trregular Dashed line dong-shiort-long
Field 2 Length of dash inelies

Field 3 Length of spuee inehes

Fielkd 1 Length of smaller dash inehes

Field | S breegular Dashed Tine dong-short-short-long
Field 2 Length of dash inches
Field 3 Length of spuee inehes

Field + Length of smedler dash  inehes

Field 1 I Standard and Broad Gaoge Railrond Syinhol
Field 2 Distanee hetween ticks  inchoes

Field 3 Leagth of whole tick  inehes

|

Field 7 Distunee hetween ticks in inehes which should cqual Field 2 plus Field

‘i

'3

g Field Penor aperture Tor tick

3 Field 5 Data Set Referenee Nunher of the temporary work spieeks
3 Field 1 S Narrow Geonge Railrowd Symbol calternnting ticks:

j Field 2 Distanee botween ticks  inches

4 Field 3 Length of tick on one side of line  inehes

18 Field 1 Pen or Aperture for tiek

i Fiekd 5 Data Set Reference Nunher of the temporary work spuects
' Field 1 G Broad Gange Railroad Under Construetion Syimbol i
| Field 2 Length of dush  inches

: Field 3 Longth of spaee inehes

il 3 Length ol spaee inehes

; Field 1 Pen or Aperture for the tiek

{ Field 5 Length of whole tick  inehes

,L Field 6 Data Set Referenee Number of the temporary work spaee®t
|

3. This is optional and ix caleulated within program.
Field 1 7 Narrow Guuge Railvoad Under Construetion Symhol

Field 2 Length of dash  inehes

Field 3 Length of space  inehes

Field Pen or Aperture for the tiek

Field 5 Length of Tiek on one side of line  inches

Field 6 Data Set Reference Number of the temporary work space®*

Field 7 Distanee hetween ticks ininehes which should equal Field 2 plus Field
3. Thix ix optional and is ealeulated within program,

*Noter CONFAC and EATRAD have values (72060 and 31379768 already in the pro-
gram and need values only in special eases when different vadues are needed for an
unusual projection or area. Al other paraimeters are initialized to zero.

o

6
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Field S Reel Symbol canwtaothed line
Field w2 Amiplivade desieedinehes, Clive il value, o, 001 0 wplitade,
a0 L ete,
Field 1 S NMultipleTrael Ruaiteond Symibol cdanbie tiekss
Field 2 Distuniee hetween doublestick sers inehes
Field b Lageth of whole tick  inehes
Field F o Penor Npertaee for tiek
Field 3 Distnnee hetween ticks within: double-tick set< i hos
Field 5 Datse Set Referenee Number of the tempornry work spueet
Fietd 1 H Mudtiple-Treaek Bailroad Under Constroetion Symbhol
Field 2 Lenpgth of dash inehes
Fiekd 3 Length of spaee inehoes
Field 4 Penor Aperture for the tiek
Field 5 Length of whole tiek  inehes
Field 6 Duata Set Referenee Number of the temporry work spegior
Field 7 Distanee boetween ticks within double-tick sets  inehes, Distanes
between double-tiek sets s enlealated in progeam and showld oqual
Ficid 20 Field 3 Field 7.
IField 1 L Canal Symbol
Field 2 Distanee hetween tieks  inehes
Field 3 Length of tiek on one side of tine  inches
Field £ Penor Aperture for tieks
Field 5 Data Set Referenee Nunher Tor temporary work Spa e
Field 1 12 Trregulae Dashed Line dong-short-short-short-long)
Field 2 Length of dash inehes
Field 3 Length of spaee inehes
Freldd 1 Length of smaller dash inehes
KENote: The DD eards for temporary work space are:
F'FFo0l DD UNET SYSDADISE oNEW, DELICTR,
DSN CERRTICKSPACE CIRK, (10,50,
DB RECENM VB LRECL SOLBLIKSIZE 3220,
OPENBOXN cIdentificry Open Box Option, Deletes map data within speeified frame,
Field 1 Control Parnmeter
0, open hox not desired
1, open box desired
Note: Down and left from map center are negative values i
Field 2 Distance from map eenter to left side of open box  inches
Field 3 Distance from map center to hottom side of open hox  inches
Field 1 Distance fronm map eenter to right side of open hox — inehes
Field 5 Distance from map eenter to top of open box  inches
Field 6 Control Parameter
-0, or blank if no border around open box is desired
1, if border around open box is desired
REGISTK (Identifier) Register tieks
Field I Distanee from frame to start drawing register ticks  inehoes
Field 2 Length of register ticks - inches
REVRSXY (Hdentifer) To reverse the N and Y axis
SCRIBE (Identifier) Used for seribing -
Field 1 Control Parameter
=0, Positive image is generated
=1, Negative image
NXYOFF (Identifier) To offset the origin
Field 1--X Offset; Plus moves origin to the right, Minus to the left
Field 2 Y Offset; Plus moves origin up, Minus moves it down

7
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Fo CONDMAND Wordy

BODE chdentifiers Nzimuth lines and elevation rinps
Field 1 Latitude of center point, degree par
Field 2 Latitude of center point, minute part
Fiell 3 Latitide of cenier point, seeond purl
Field t Longitude of conter point, degree parl
Fiekld Longitude of conter point, minnte port
Pield 6 Longitude of center point, second part
Field 7 Nautieal mile distanee feom center point to start azimuth lines
Field S Nautieal mile distanee from eenter point to end of azimuth lines
Field 90 Nautieal mile inerement used for generating nzimuth lines
Field 100 Azimuth interval in degrees, I Tess than or equal to zero, no azimuth lines will
he drnwn,
Field 11 Altitude of vehiele for elevation viugs nntieal miles
Field 12 Tleight of center point above sea lovel  feet
Field 13 Elevation angle 1o start olevation rings  degrees
Field 11 Flevation angle 1o terminate elevation vings  degrees
Field 15 Flevation angle inerement for elevation rings  degrees, 10 less than or equal to
zera, no clevation vings will be drawn,
Field 16 Angular inerement used to genernte rings  degrees
Field 17 Tiek marks placed every field 17 nautical miles on given azimuth lines, 1T loss
than or equal to zero, no ticks will he drawn,
Field 18 Azimuths for tick marks  degrees
Field 19 Angle from north to staret drawing azimuoth lines and elevation vings  degroes
Field 200 Angle from north to terminate drawing azimuth lines and elevation rings
degrees
BON ldentifiers To draw vectangle neatline and or horder
Field 1 Latitude of center point, degree part
Field 2 Latitude of center point, minute part
Field 3 Latitude of center point, sceond part
Field 1 Longitude of center point, degree part
Field 5 Longitude of eenter point, minute part
Field 6 Longitude of center point, second part
Iield 7 Distance from center to right margin - inches
Field 8 Distanee from center to top margin - inches
BRANGE (Identifiery To draw geographie hox
Field 1 Latitude of center point, degree part
Field 2 Latitude of center point, winute part
Field 3 Latitude of center point, second purl

Field 1 Longitude of center point, degree part
Field 5 Longitude of center point, minute part
Ficld 6 Longitude of center point, second part
Field 7 Distanee from center to right edge  nautieal miles
Field 8§ Distance from center to top  nautien] miles
Field 9 ITnerement to generate lines  nautieal miles
: CIRCLE (Identifier) To draw a cirele
i Field I Latitude of center point ceirele), degree part
: Field 2 Latitude of center point (eirele), minute part
Field 3 Latitude of center point (eirele), second part
Field 1 Longitude of center point (cirele), degree part
Iield 5 Longitude of center point (civele), minute part
Field 6 Longitude of center point (cirele), second part
Field 7 Radius of eirele - inches

’
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Field s Depres inerement aaed in - tepping acimoth for the eneele
Field 9 Canteal Tor tiek marhs
or U, no tieh ek s
SO Giek ks e diew i evers Teld 9 deprees
Freld 10 Lenwth of tieck~ inelyes
CORRIDOR cldentilier: To draw s corvidor
Field 1 Data Ser Referenee Namber for eorvidor dina
Fiekd 2 Ty peof Tormat for eorvidor dat
Field 5 Data Ser Referenee Namber for temporaey work spaeet
Fieldh 1 Nogalae inerenent ased 1o step avound enrves
Field 5 Width of eorvidor nautieal miles
Field 6 Control paramceter for side
O, corridor drawn on hotly sides
Lodrawn on 90 side only
2odmwn o on 90 side only
Field 7 Inevement used 1o step wlong corridor
Fickl s Rank Classifieation
0, AN rnks
S0, Only speeified ranks
Field 9 Beginning line identifjorts
0, A lines
00 MU ines exeept this one
“00 Beginning line identifier of a0 ranee, or i field 10 i~ hlank, oty this
individual Tine
Field 10 Fading line idontifeps:
0, See ficld 9
00 Upper boundary of the line identilicr range
ENoter DD cards Tor temporary work <paee for vorvidor:
I F0ol DD UNTE S SYSDADISP  NEW. DL,
DSN - S SCORRIDSPACE  CTRK 1050,
DEB RECEN VB LRECHL  SOLBLISSIZE o2
FENotes Fields SO0 and 10 apply only 1o Graphie Data, World Data Binary and the
Direet Aecess Datae Base Formats.
FELIPSERG chdentifier: Elipse
Field 1T Latitude of center point, degree part
Field 2 Latitade of center point, minute part
Field 3 Latitude of center point, second part
Field + Longitude of center point, degree part
Field 5 Longitude of center point, minute part
Field 6 Longitude of center point, second part
Field 7 Nemi-major axis nautical miles
Field 8 Semi-minor axis  nautiea) miles
Field 9 Orientation of ellipse from north  degroes
Field 10 Angle from north to start drawing ellipse  degroes
Field 11 - Angle from north to end deawing ellipse degrees
’ Field 12 Angular inerement used to generate ellipse degrees
Field 13 Control parameter for ellipse centers
< or O, will use fields T 6 as center
i >0, data =et reference number where eenters are loented
GTCIRCLE (Identifier) Great cirele paths
Field 1 Nautical mile inerement used for generating points in the great cirele path
hetween the inpat values

Field 2 Data set veference number where input values of sreat cirele paths are loeated
R tmust hein World Data Bank SO character format Tor degrees, minutes, seconds
two consecutive eards with 9 in column one indieate end of datea

4.
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LALOTICK chdentifiery Lactitade/Longitude ticks
Fietld 1 Longitade interval hetween ticks dogroeos
Field 2 Latitude interval hetween ticks degroes
Field 5 Length of tiek in Tonginade diveetion seeonds, 1T this vadue is loss (han o ol
to zero, the parallel clnst-West) part of tiek will not he denwn,
Fietd 1 Lengeth of tiek in Jatitnde direction sceonds, 10 this value s less tham or equal
to zero, the meridian (North-Sonth) part of the tiek will not he denwn,
Field 5 Latitwde of Tower houndary, degree part
Field 6 Laticude of Tower houndnry, minute part
Field 7 Latitude of lower houndary, second part
Field 8 Latitade of wpper bowndury, degree par
Field & Latitude of upper houndary, minute part
Fiekl 10 Latitade of upper houndary, seeond part
Field 11 Longitade of left boundary, degree part
Fiekl 12 Longitude of teft houndary, minute part
Field 13 Longitade of left houndary, second part
Field 11 Longitude of vight houndary, degree purt
Field 15 Longituds of vight boundary, minute part
Field 16 Longitude of vight boundary, second part
LGRID cldentifier Line prid
Field T Tatervad between mevidians on grid — degrees, 1T this value is less than or cqual to
zero, meridinns will not he drawn,
Field 2 Tnterval hetween parallels on grid — degrees, I this value is Jess than or equal to
zero, parallels will not be drnwn.
Field 3 Degree inerement used Tor generating points to define pasallels
Field -1 Degree inerement used for generating points to define meridians
Field 5 Latitude of Tower houndary, degree part  Bogin with mudtiple of field 1
Field 6 Latitude of lower bhoundary, minute part
Field 7 Latitude of lower houndary, second part
Field 8 Latitude of upper houndary, degree part
Field 9 Latitude of upper boundary, minute part
Field 10 Latitude of upper boundary, seeond part
Field 11 Longitude of left houndary, degree part «Begin with multiple of field 2)
Field 12 Longitude of left houndary, minute part
Field 13 Longitude of left boundary, second part
Field 11 Longitude of right houndary, degree part
Field 15 Longitude of right houndary, minute part
Field 16 Longitude of vight houndary, second part
LINEPT thdentifiery Line plot to draw constlines, boundaries or any other lines
Field 1 Data Set Referenee Number for data to be line plotted, User must supply
neeessury DD eards to deseribe his data,
Field 2 Specified format of user data
I World Data Bank Format 80 character logieal records, unblocked or
hlocked, picks up latitude and longitude in radians
2, World Data 22 Byte Binary Format
, Graphie Data Format
v Not used
» World Data Bank Format - picks up degrees, minutes and seconds
. Dahlgren Format
,Trace 1 Format
Not used
, Data Base  dircet aceess

P
T LN T
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Field 3 Rank Classifiention
O, A Tines
S0, Ondy speeified rank
IFiedd 1 Bepinening: Hine identifior
0, M1 lines
0, A ines exeept this one
O, Individual line, if field 5 is blunk or bheginning line identifior of series to
he plotted
Vield 5 Fnding line identifier
0, See Ield
S0, Upper houndary of line identifier of series to he plected
Note: Fields 3, Fand 5 apply only to Graphie Data, World Datae Binars and ihe Direet
Aeeoss Data Base Formats
METRGRID cldentifiery Ticks adong UTTM grid
Field 1 Interval between meridians on the grid  meters
Field 2 Interval between parallels on the grid  mceters
Ficld 3 Length of tiek along proeadlels meters, H o this vadue is Tess than or equal to zero,
the parallel Clast-West) part of the tick will not he deawn,
Field 1 Length of tiek sdong meridians meters, 1 this vadue is fess than or equal to zero,
the meridian ¢ North-South) part of the tick will not he drawn,
Field 5 Latitude ol Tower boundary, degree part
Field 6 Latitude of tower boundary, minute part
Field 7 Latitude of Tower houndary, second part
Iield N8 Latitude of upper houndary, degree part
Field 9 Latitude of upper houndary, minute purt
Iield 10 Latitude of upper houndary, sceond part
Field 11 Longitude of left houndary, degree part. Must not be more than 3 degrees from
central meridian,
IMield 12 Loogitude of left houndary, minute part
Iield 13 Longitude of left houndary, second part
Field 11 Longitude of right boundary, degree part, Must nov be more thaa 3 degrees
from central meridian,
Field 15 Longitude of right boundary, minute part
Field 16 Longitude of rvight houndary, second part
Field 17 Zone designation Tor determining the centeal meridinn of the zones
Field IS8 sSpheroid
I, International
. Bossel
. Fverest
. Clarke 1866
-, Clarke 1880
RRANGE (Ideatifiery Range rings - to draw range rings around any point

[

Vo

Field 1 Latitude of range ring center point, degree part

Field 2 Latitude of range ring center point, minute part

Field 3 Latitude of range ring center point, second part

Field 4 Longitude of range ring center point, degree part

Field & Longitude of range ring center point, minute part

Field 6 Longitude of range ring center point, second purt

Field 7 Angle from north to start drawing range rings  degrees

FField 8 Angle from north to terminate drawing range rings  degrees
Field 9 Angular inerement used to generate range rings — degrees
FField 10 Range at which the first range ring is drawn  nautienl miles
Field 11 Range at which the Tast range ving is drawn  nautical miles
Field 12 Range rings arve drawn every Field 120 ne tical miles

11
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Field 15 Conteol pavaneter Tor tiek mark:

O ort, na tiek marks

S0 tiek marks are dewwn every Field 150 degrees.
Field T Lenpth of the tiek marks inelies
Field 15 Cantreol parameter for range ving centers
or e will tse Fields 16 us conter
0, the data set referenee numbior where the centers are in NMTBEFNCT formint

SOLEDEUL cldencifiers Fills an aveas with lines or svimhols or eross hateles an aren. Qoo

houndaries are indiewted by the tens position of the line identifier and inner arons by the units
position. Outer howndary st be countercloekwise aod inner arens mnst be eloekwise, Maximnm

number ol points in all lines i~ 3000,
Fiekd 1 Data set veferenee number Tor input data
IMield 2 A Tormues listed und o Field 2 of IN BT are valid

| IR TR T B

Format deseription
DYistunee between lines
<clected by the plotter eard

Tl Tl option

For solid Fill this is equal to aperture width whieh is

Field |
1, Solid (il o line Till
2o8vmbol il Neesis Tilled with the svimbol and ar the height as speeified on
the plotter eard. Default symbol is A" and defuult height J75 times Feld 3,
3, Cross hatehies

Field 5 Theangle Tor line, or symbol or eross hatehing
Positive Angle  Up from N axis
Negative Angle  Down from N axis

Field 6 Rank Classifieation

0, A ranks
1, Only specified ranks
Beginning line identifier
0, A lines
-0, Beginning Hine identifier
londhng line identifier
to plot xymbols Tram eard or tape

Field 7

Field N
SYNMPT chdemifiers Symbol plotting
Format deseription

I Traee T Format

20 MBEMT Format, if number of syibols is equal to

positions of the symbol field identify the symbol apertare or the loeation in

"t each point
I, then the Tiest 3

Fiekd 1
puts the symhbol ©°

the syvmbol table
SO characeter Jogical records, unblocked o

3o World Data Bank Format
picks up latitude and longitude in radians

hlocked
L World Data 22 Byte Binary Format

A, Graphie Data Format

6, Not usced

7. World Dia Bank Format picks up degrees, minutes and seconds

N, Duhlgren FFormat

9, Traece | Format

10, Not used

H, Data Base  direet aceess
Field 2 Duata Set Reference Number for input data, User nmust supply DD eards to
deseribe his data,
Rank ' Claxsification

0, A lines
>0, Only speeified rank

IYield 3

4 .
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Field 1 Beginning doe identilior
0, A lines
O, M ines exeept this one
O, Individuaad Tine, if Fiedd 595 blank or heginnmme, line identifior of ragee
Field 5 Fading line identifior
0, See Fioll
< Upper bovndary of Tine identifice ennge
Noter Fields 3, Fand Sapply only to Greaphie Dara, SWorld D Binary sond Direet Nege:s
Data Base Fornis,
UPINGRED cldentifiors UFND grid
Field T Interval hetween mervidinns on the peid  meters, 1 this vidhie is loss an or
equal 1o zero, meridinns will not he diwn,
Field 2 Ioterval hetween paralels on the grid  meters, 1T this vaie is less thion or
eqund to zero, parnllels will not he drawn,
Field 2 Meter inereinent for generating points to define puradlels
Field 1 Meter ineremeit Tor generating points to define meridians
Field 5 Latitade of lower houndary, degree purt
Field 6 Latitude of lower houndary, minute part
Field 7 Latitade of lower houndary, second par
Vield S Latitude of apper boundary, degree part
Field 9 Latitude of upper boundary, minute part
Field 10 Latitude of upper houndiry, sceand part
Field 1T Longitude of Teft boundary, degree part. Must not be more {han 3 degrees from
central meridian,
Field 12 Longitude of left houndary, niinute part
Field 13 Longitude of Telt boundary, secoud part
Field 11 Longitude of right boundary, degree part. Must not be more than 2t degrees
from centead meridinn,
Field 15 Longitude of right houndary, minate par
Field 16 Longitude of vight boundary, second part
Field 17 Zone designation Tor determining (he central meridian of the zones
Field IS Spheroid
1. Internutional
20 Bessel
S lnverest i
I Clarke, 1866
S, Clhorke, 1880

G. Sample Program (sce Figure 1)

I Tdentily plotter PLOTTER 11.3..01,10,,1..7.,.2.
20 Tdentify projection AZD 6000,
3. Define:
Center Point CLTPOT 12,80, 18,15,
Map Boundaries MAPBOUND 40,90, 180,180,
Map Seale MAPBSAL 2.5
1. Optional data words to be used with ull
files
! Corner Tieks CORNERTK
Register Ticks REGINTIK 5,.25
A, Plotting film size NYLINM 55,7,
Film size is 11 hy 1
Saves input data SAVE
Actual plot window NYLENM 2.752.75
13
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To suve plot window SAVI
Messnges to plotier

Operntor to come out on teletype PLOT SIZIS IS 11 BY 14

)

2 PLOT ON CLIEAR I'HLA

File ek to stop plotter hut does not eall 15018

for register ticks  also  stop lor opoern-

tor to read instruetions
Information (o he drawn on separation | SAMPLECTITLI

plate
Ny Y doention to he plueed CLTh S 2,05
Optional date word to be used with eirele CENTRR'TK

only
Cirele commnnd word CIRCLIS 12,30, 18,,45.,,2.5,1.

Optional dita word for following command

word only, Grid will stop at QON and 908
Line grid LGRID 30,30,,1,,1., --80,,,,00.,,, - 180.,,,180,
To put end of file and vegister marks on - SPLATT

tupe Tor first separation plate

Constline LINEPT 8,2,
Boundary LINEPT 11,2,
Second separation plate SPLATE
Symbaol privting
Symbol command word SYNPT 207,
Data to he plotted, data must be followed 1+ 423000 N 01815001
by two enrds with 9's in columns 60 0
and 61 049
Third separation plate SPLATI
Draw range rings RRANGIE 12,30, 18..15.,,.360,1,.6000,,7506.,
Fourth separation plate 6000,
SPLATIE

H. Program Abnormal Terminations

101 Name exceeds 8 charaeters
102 Varianble value exeeeds 12 characters
150 Tnvalid eharaeter in input stream

I. Plotter DD Cards

CALCOMP THIRTY-SIX INCH PLOTTISR (1136)
FITEEFOOL DD DISP = (NEW, KEEP),LABEL = (1, BLIP),
{1 UNTT = (2400, DEFISR),

1 VOLUMIS = SER = CALP3G,
1 DOB=(RECENM = VS, LRISCL = 84, BLIKSTZE = 488, DN = 2)

GIERBER 1232
FIFTTF00T D DISP = (NEW, KEREP), LABEL = (1, BLP),
I UNIT=(2100,,DEFER),

Il VOLUME=SER = GERBER,
{1 DOB=(RECFM = FF,BLKSIZE = 1022, DIN = 2)

GRAPIIC DATA FORMAT
FIFTEIF00T DD DISP =(NEW,KEEP), LABEL = (1, 31.P),
[l UNIT=(2100,,DEFER),

['1 VOLUMIE=8ER=GDSET,
1 DCB=(RECFM =FB,LRECL = 12,BLKSIZE = 1200)

14
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Figure 1. Sample Program Qutput

15
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I PROGRAM SE-UP AND OPERATION
A, General

Onee the CAN program has been compiled and link edited, it is advisable 1o Pt
the Towed modnle on acdisk, With the load madnle on disk, only the DD ewrds for the €O
stepoare pecessary for s computer run, The user should vefer to the following (wo T3]
manuals for o detailed explanation of DD eards,

FORTRAN IV O Programmer's Guide,
CUN-6602
Joh Control Lungunge, (286539

DD enrds are requived for the plotter output and for all user input.

Please refer to the User's Guide Tor the DD eards for the various plotters,

B. Linkage Editor Overlay Cards

OVERLAY LINKI
INSERT INPUTS,POLINP,CARDIN
INSERT ADANTAALRLE
OVERLAY LINKI
INSERT OVRLAY, GRDLIN,CIRCLE,BODE, RARING, BON.ELRING
INSERT GRTCIR,RANBON LI TKGD, U TMGRD, GUMSCLGUTMLL
INSERT SOLARESOLFILCKWISEINOUT,CALCLOOK MTKGRD
OVERLAY LINKI
INSERT PITPOT TGTSY M GRASY M TGTRED, TRACSY
OVERLAY LINKI
INSERT CSCALECONINT,CONSALMERCALONOSAL AZSCALORTSAL
INSERT PERSAL/TMSCALLAMINT, RECSAL POSCAL
INSERT AZESALPOLSAL
OVERLAY LINKI
INSERT LINPOT
ENTRY MAIN

C. Deck Set-up to Execute Load Module
I Standard Job eard
I ENXEC PGM = CAM, REGION = 250K, T'INI -
FISTEPLIB DD DSN=OBGLCART.LOAD, DISP = SIHR
SYSABEND DD SYSOUT = A
| OG0T DD SYSOUT = A
[ DD Cards for the plotter output
Ik DD Cards for the user input
[ I TOTER001 DD *
Data Cards Go Here

/*
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D. World Data Bank |

eis veeommmended i the Waorld Dara Bank | oSO eharnetor Fornat s he cone
verted to the 22 hate binary Tormat deseribed on page Pol the C AN docamentanon,
This will save hoth inpuat processing and CPU e, A disting of o Fortran progrin for
the conversion and the suggested DCB parimeters are o follows:

ENEC FORTHCLG
FORTSYSIN DI #

¢
¢ PROGRAN TO REFORMAT WORLD DATA BANK SO ClAR
¢ RECORD TO 22 BY'TE RECORD
T

DATA NTND 108

INTEGER®=2 TRANK
o

NP0
¢

REAWIND NT
O READ oNTO00END 5000 S EQ R LA, REONGUIRAN K IR
o FORN N7, 2120820 N, 12,0 1

FIRCLSEQ Q. 900000,GO IO B00

WRITE  NDASEQIRANK. LT RLONGIREC

NPOONP o

GO O 10
S000 REAWIND NT

WRETE CNDASEQIRANK RLAT RLONG IR U
WRITE CONDVLSEQIRANK. RLAT RLONG IRC
END FILE ND
REWIND D
WRITE 6,601N D
G0 FORMNT2NINUMBER OF POINTS IN NEW FILE 716
NTop
XN D

GOl ool DD UNTT 2100, DEFER G DISP COLD NP,
LABEL CBLPOVOLUNMIE SER S TAPIN,
DOB LRECL SOBLKSIZE 3200 RECEN 1B
GOATTOSEONT DD UNTE 2000, DEFIR - DISP SNEW KELRDP,
LABLE BLPYONYOLUNLE SER TAPOUT,
DOB G LRECL 22 BLRKSIZE 5302 RECENM VB,
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HLINPUTIOUTPUT FORMAT SPECIFICATIONS

Ouly five of the most frequently used Tormats were selected for this report, There nre
many others, but they are too special-purpose for inelusion in this report,

A, Format MBENMT—for daia (o he symbol plotted

1L, IMield I°1d,
No. Name IFormat Deseription off Data Col. Pos, Len,
| FCOUNT 12 Number of eharaeters in BLKU [ 2
to be plotted 0 10)
2 BLIKI FEAL AT Alphanumerie Data 3059 a7
3 EELATD [2 Latitude  degree part 60 61 0
4 LAT'M 12 Latitude  minnte part 62 63 2
b LATTS 12 Latitude  seconds part, 61 65 2
6 ALAT Al S for South, or N for North 66 |
7 LONGD 13 Lougitude  degree part 67 69 3
S LONGNM 12 Longitude  minute part 0Tl 2
0 LONGS 12 Longitude  seconds part 7203 2
10 ALONG Al I for Ioast, or W for West 7 |
11 BLIK2 6N Blank TH SO 6

*A minus one (1) in this field indieates that o theee digit number is foeated in
colimns 3, -1, and 5, This three digit number is the loeation of a symbol in the <vmbol
table.

FELO9 in the degree part indieates that an SOEF will be put on the Plot tape. ‘T'wo
consecutive 99s in this field indicate no more datain this data set,

B. World Data Bank Format No. I—record size is 80 characters

I°ld. IMield I'ld.

No. Name Format Deseription of Data Col. Pos, Len,
I *LSN UM 17 Line ldentifier 17 7
2 LATR 15208 Latitude in Radians 8 27 20

(=2 =2
3 LONGR 15208 Longitude in Radian~ 28 07 2()
( =21
| BLIKI 3N Blank 1850 3
b LATD 12 Latitude- -Degree part 1,52 2
6 LATAM 12 Latitude- -Minute part 53,51 2
7 LATS 12 Latitude --Seconds part 35,506 2
S ALAT Al N for North, or S for South 5T 1
9 LONGD 13 Longitude--Degree purt H8,59,60 3

10 LONGNM 12 Longitude—Minute part 61,62 R;
11 LONGS 12 Longitude---Seconds part 63,06 2
12 ALONG AL 1 Tor Last, or W for West 65 1
13 BLK2 6N Blank 66--71 fi

2-80 9

1 SNUDM 19 Record Sequence Number 72-

*A nine (9 in the first position indieates that an EOF will he put on plot tape. Two
consecutive Ys indicate no more data in this data set.

18
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C. Twenty-Two Byte Binary Formad

Field Deseription Length
! IBN/360 control word 1 hytes
2 Line identifier I hytes
3 Rank or class 2 hytes
I Latitude in radians 1 hytes
i Longitude in rdinns I bytes
(B Sequenee connt 1 hytes

D. Graphic Data File Format

1. Basie Commands

Lo Move to aposition Pen Up Line Segment info
b Blank X, Y record. Move to position Pen down
N Move to Position Pen Up and plot svmbols

I End of Data set

B Beginning of Duta set

" Contour elevation value

P Separation plate

Mo Message to the Plotter teletype

' Move to Position Pen Up & flash symbol

2. First Record in Data Set
Position Length [Format
B | | Al
N length in o017 RS b 15
Y length in 00177 T2 0 16
i
3. Line Mode
First Record
I | | Al
Line Nwinber 28 7 i
Pen 9 10 2 12
Rank, Classifieation 12 2 12
Optional Recond
(@ | | Al
Blanks 26 5 AX
Contour Elevation 712 6 16
All Other Records
N-integer in 0017 -6 6 16
Y-intoeger in 001" 712 6 16
4. Symbol Mode
First Recerd
S 1 | Al
Symbol Number 2-7 6 16
19
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Mosition Lenpnth

Pon S0 |

Line Weighi 2 !
Secord Record

N sice ol charneter in o0’ 1| |

Y size of charnetor in o’ OoS |

Angle to be dmown degrees 0o |
Thivd Roecord

N o center of first ehnrnetor I 0y

Yo center of first ehnraetor T 0
IFourth Record

Nionher of charaetoers [ |

Chatraetors a2 S
Other Records

Churneters [ 12

G Messape
I'irst Record

M ] |

Moessage Number 20 2

Blanks I 1o N

Number of Charaetors e 2
Other Records

Charaeters 112 12

6. Flush a Symbol
R
I“Lshy numboers
Blanks
ISY M
Second Reeord

NOY

5 DAHLGREN Formut

Record size is 80 charaeters, For the sign of latitnde, 8 one is
positive and a seven is a new line,

I°Idd. Field
No.  Nuame Format Deseription of Data

First Record in a Block

1 DECIK 14 Always value 25320
2 BLOCK I Block value
3 RECORD 13 Record value
BLANK SX Blank
H S Il Number of points
G BLANK X Blank
T SLAT (T Sign of Latitude
8 LATD (1) 3.0 Latitude  degree part
0 LATN (1) 10 Latitude  minute part
10 SLON (11 Nign of Longitude
20

I"ormnt

I

13

A
I
RAN

13

216

negitive,

(ol

Pos.
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10l Field Cal. P,
No, N Format Deeription of Data "o, Laen,
I LOND b Fiho Longitude degree par NS '
12 LONN oy I'1n Longitnde minnte par o |
13 SELATT e St of Latitwde 1 |
(N LAY 2 1 Fantitude degroe part (N 3
15 LATN 2 1o Latitude miteare port IN 5] 1
16 SLOND o ] sign of Longitude o ]
17 LOND 2 10 Longitude degree part RN N
IS8 LONN 2 1 Longitude minute part MY |
140 SLAT o Sign ol Latitude i) !
20 LATD o 1mso Latitude degree pur 6163 3
21 EATN o 1Mo Latitude minnte part 61 67 I
o SLON o 11 Sign of Longitade (I |
o LOND 30 30 Longitude degree part (N 3
2 LONNM 3 110 Longitnde minute part T !

Al Other Records in a Bloek

I DINC I Mwnys value 252 [ I
2 BLOCK ] Bloek valne 5N |
0 RIECORD 13 Record value 01 ;3
| SEAT o ) Nign of Latitude 12 !
5 LATD o o Latitude degree port 1315 B
t EATM v 1L Latitude minute part 1619 !
v SLON o H Sign of Longitude 20 |
N LOND b 3.0 Longitude degree part 21023 3
il LONNM 1 FrLo Longitude minute part 21027 !
10 SENT o201y Sign ool Latitude 28 |
11 LATD 20 Fio Latitude degree part 29 31 ;
12 LATEN 20 1710 Latitude minute part 32005 |
13 SLON 2y 1 Nign of Longitude 36 I
I LOND 20 |30 Longitude degree part B 3
(] LONN 20 I'Lo Longitude minute part f0 13 |
1o SLATT o 1 Nign of Latitude 11 I
i LATD 30 130 Latitude degree part 15 17 3
IS LATN o I'Lo Latitude minute part IN 51 !
19 SLON o3 11 Nign of Longitude o2 |
20 LOND 3 130 Longitude degree part EREN N 3
21 LONNM 3 Lo Longitude minute G50 |
RE4 SEAT o T Nign of Latitude 60 |
23 LATD oty 10 Lititude degree part 61 63 3
21 LATNM b Lo Latitude minute part G167 |
20 SLON o 1 Nign of Longitude 68 |
' 206 LOND by IF3.0 Longitude degree part 69 71 3
27 LONN ) 10 Longitude minute part 205 |
21
‘»
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IV, EQUIPMENT SPECIFICATION AND STORAGE

The CAND progrsae will operate on oo TBNL 360 compiter with o Forten
IN Aevel Goor TE compiler and 512 bytes of core with st lenst one tape unit,
The progrion uses approxinmutely 250,000 by tes of core,This ineludes the plotter
software for the Caleamp 1E3G and the Gerher 1232, 'This progeam will nlso opernte
ot non=IRNIZ6O computers il the ALC subroutines ADATA und ALEFLE wre
rewrittoen,

22
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Vo MATHEMATICAL MODII,
A, Delinitions

p The latitude of @ point whose projection coordinates are desived,
" The longgitude of w point whose projection coordinates are doesired,
Nu Abscissaool a plane cartesian coordinate system—aumsciled,
Yoo The ordinte of o plane cartesian coordinate system—iumscaled.
B The cecentricity of the earth,
’ The radial distance of a plane polar coordinate system,
0 The angular divection of a plane polar coordinate systen,
po The latitude of the center of the nryp,

ra Longitude of the center of the map—the central meridian for conic
projections,

N Abscissa of o plane cartesian coordinate system—scaled. (inches,)

Yu The ordinate of a plane cartesian coordinate system—scaled, (inches, )

A The longitude referenced to the centeal meridian, A==,

pan Thelower (sontherly ) standard paralle] for projection having two
standard parallels or the standard parallel for projection having one

standard parallel.

par - The upper (northerly ) standard parallel for projection having two
standard parallels,

S
r The radial distance from the origin to the image of the southerly
standard parallel in plane polar coordinatos.
" 5 The constant of the cone for conie projections,
k The constant of integration for conie projections.
[; it Radius of the carth in nautical miles.
' A Major axis of Spheroid (meters)
B Minor axis of Spheroid (meters)
Cw Central Meridian
h,  Height of the observation point for the Perspective Projection,
No  Scule factor in the x direction.
' 23 ‘
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Y Seale factor in the v direction,

m Troe seale latitude,

Cr Number of inches in oo nantical mile,

Soc Map seale at troe seale Tatitade,

Al amgalie vatnes are assumed to be in radians, Conversion to scale can

be achieved by multiplying all distances by the appropriate scale factor, Nurth
latitudes and cast Tongitudes are taken to be positive, ie. See Figare 2,

-~

nl2 g )2

T B

B. Map Projection Equations
1. Cylindrical Projections
L Bquirectangular
‘l'm':-‘/»_p,.

N =

X =Np 0 N

V=Y o Y,
b, Mercator

N =ap

3 - i
. _ 7o Y| B 1= 15¢sin lpj
Y=l [l.m (4 'Tz‘)]' 5| TR

Y, assumes the sign of

Y= N 0 N
Vin™ Ym : Y\
¢ Miller

xm =apn

Yn-:—f—ln [t;m (114%&[' |

Yo assumes the sign of p
x,..=X,., - Ne ‘

)'m:Ym Y.
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North Pole

7
4 General Coordinate Systems
Iigre 2
Rl
A
" e p = Latitude
o= Longitude
" ‘/’n
D/ N
Cy Central Meridian
ER
y
"
o
~
. v
X \ /
! /
\ ! /
] /
! /
A
P
Perspective Coordinate Syvstem
\\~
Figure 4 i
Yo
XY
Figure 3
Azimuthal _— AIT MAX r
0 Equidistant a a ho
(por o) Coordinate
' System

1
at
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o, Primsverse Mercator Sphere With Center at 0N 0715,

L Cos g sinan”
Y= lan tan pfeos 13p0] =Y,
=N N
V=Y o Y

e Universal ‘Transverse: Mercator (UTN)-Spheroid

The following transformation constants are computed only onee,
(I =(A*—DB¥) /B
I = (AT R/ AR
Av = (A-B)/(AD)

A A I— - I 480 e A D
A A 1=Ay- 1 (A=A o1 (A=A, )‘

L
13 ;_,i A ~\ ___\'_',‘._z_(\:l_\ l).‘<_i'§.\~'v
9 [ATTIREA Y] SI" i ()..‘/n—
y 15 o AL .
(7 =gEA [A,.-—.‘\.,ﬂ-l- T(’\"'“"\”]
' _-___32 I |.._l_l__. h
1) 1N A I:/\,. At 6 Au -J
L, 3B .
I -—-;—_)l-gx\l.‘\,,'—z\,, |

Lo =.9996
The following equations are used to transform a latitude longitude (p. p) to
Xins Yo
Af=(:m—’l.
A=ial
S=%s + [A + pi—= B« sin(2 - pi) O sin
(4« Iphy=1D'sin (6« pl) 1 singS - p) ]

V= A
TILO=EE sinE(pl)]:
/I_
Su=——°—’sin tprov o8 Ipn 0 o

Se=V, « sinip: ¢ costip) - [B—tan*(1p]) +9
152 cos* (ip]) +4 15 cos* (1p}) ] Zia/ 24

Se=Vy - coslpl - L
& !I’I -1 _m"‘:(l,,')—*-E/: cos* !pi] o Lo

26

v
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} Al . , o , "

Sy o Vi sosin (pr) o+ ocost (i) - J61 B8 - G ()
! (1p]) =270 18 cos*(p] ) =330+ 1 sin® ([p] )] o

Co A , . , "

hn‘: T(')-(‘)“ o\ 1ot Cos” 5‘[:{ ' IS =S tan® ( !/nl ) '|'l&ll|| ( “I:)

L1 cos® ([ph) =58 - 1= sind ([p)) ] Y

Fp=8 « ARS8y A%Sy,
HEG A0 ‘\'"I:Iv:“—x“

Otherwise X, =—§,—NX,

Y‘_:S'I‘S“ ‘ A!'l'S'p At S‘\
I p<oYy=—=Y~-Y,

Otherwise Yo=Y—Y,
xlll:'\ll' AW

,\'III:YIII ‘ Y-

2. Azimuthal Projections
a Azimuthal-Bqual-Area

Eae and ¢ are computed the same as the Azimuthal Equidistant projection.

. A b ,
NXu=2 - sin (—5'5) sin ¢

S " e o
Y=2 - sin (—O—)w.\«[.

=N 0 N
Y=Y o YL

b, Azimuthal Lquidistant
AT g

ip=cos! [cos po cos psin p, sin psin 1]

, pu=cos ! €os p,—cos Ey cos p
h, = CO8’ T 3 T
sin ISy sin p,

For Ap>0, p=d.
For ap<o, p=nr—4¢,

N = E]g sin b

Y =Lrcos ¢

Xm =1\m - N

8]
=1
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Ym ""tym ' Y».

See Fignre 2 and IPigure 3,
o, Gnomonic

,_,-' Cos p Sindp -
] R ki
Sinp Sin b Cos peos py cosdp

SN p COS py == 8T py, COS peos AT

" [:;in p S pclcos pcos p, (-().4_’\}1}‘
N == xm AW
)’.,,:-Ylll ' Yln

d. Orthographic

Compute 1y and the azimuath angle () the same as the Azinithal Lqui-
distant Projection,

N ==sin By sin ¢
Yu=sin Ky cos ¢
xi:lzxtl, ) -\u
Vie=Ym Y,
Note: "This projection is valid only for 13y, << #/2,
oo Perspective

Compute Iy and the azimath angle (¢) the same as the Azinuthal Fqui-
distant Projection,

Ra,= [0+ (a-kh)* =2 0+ (a+h) cos Ey]'

All=sin [ it :]

NY=tan (AlI') « (2a-+h)
Nu=XY sin ¢
Y =XY cos
=N, 0 N
ve=Yu © Y.
Note: This projection is valid for 154/s less than the carth conter angle

from “line to observation point’ and the horizon.

. s ) 1l .
Ep=<liyvax, where Epyax=cos '[—l_l*_T Sce Figure 4.

v
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I, Stereographic
) ki,
- Cos ,.sm A 7 " *I',. sin (Ipl ) i
M LLO s sin oA cos § COS pry COSAL T sin (l)

I,
[_l I, sin (‘;u)_l W
=10, sin ('pl)

. B \Illpm\ ,n..-—sln,.‘,ws pe
‘m““ T TS e
1.0+ Sinp 8in - cos oo

Xun:xm A
,\'lu:Yln Y

3. Conie Projections

. Conie projections are divided into three functional groups—conformal,
equal interval, and equal area. Within each group the general equations of trans-
formation remain the same. The type of projection determines the transformation
constants (&, k, r.). The seale iy caleulated the same for all conics.

I Conformal Conie (Lambert)

1) General transformation, given 8, k. 1

,
Zon = Pole -y L1 sinp o
l.lllT—- I:ml.m (7-}-— 3 ) . T=F s \m’—, . wher

Pole=10, Cone over North Pole

Pole= =10, Cone over South Pole
r=1 Kk tan®(Z,/2)

N =1y sin (£ ap)
il Pole < Oand Ap > 0, X,,=—NX,,
if Pole 7= 0and A < 0, Xy=—NX,, i

Yo =11y, cos (R0 Ap0)
=N, 0\
V=Y ¢ Y.
2) The transformation constants (2, k, r,) for the Lambert Projection;

given the two standard parallels, the central meridian (me) and the origin
parallel (p.).

L,
. L. _ n l)()l(.' P! ) 1+l‘.( sin Po _j
tan 5= [wlan (—— ] [1—~L pem p.]
le -
N . Pole !p..,.]l > ,:1+L. SN papn
- [(.()ldll (T 1—L.sin p\,.|]

lo, N

tan

e — . . G e B .
4
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..

7 B Pole [pue T 1 sin e T o

tun —== | cotan (—"-~|-~--——d|-/ill'-) . SR LT R
9 i & _ I —l',. Sin P

Ny=a/ (=152 sin® 0 ) b

No=af (=12 sin® pga) '

In(cos pupr ) ~In(cos page) +I(N;) —In(Ny)

In < an —i—) —In (:l'uu%"i)

=~

8=[8

N cos Pt N 4 COS poape
k= T.?f tan* ( ) Ltan* (/'
ro=k tan* (Lo—)

¢. Conic Bqual-Interval (Ptolemy, Kavraiskiy 1V)

1) Equations Tor the general transformation from latitude and longitude
to x, v given®, k, r,.

m=k—a
Nu=ry - sin (R Ap)
Y =r,— 1, cos (R ap)
Xm=Nm N\
V=Y, © Y.
2) The transformation constants for the Ptolemy Projection.
L=sin pa
k=a [cotan (pen )+ pa ]
rn=k—a * p,
3) The transformation constants for The Kavraiskiy IV Projection.

COS pap1 T COS pyge

Psp2 ™ Pt

Y L()S S Pt COS COS papz
k=g | = b g

&

r,=k—a - p,

30
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d. Conie Fqual-Area (Albers)

D) “Pransformation from Dtitude and longitude to s, v, given 8, k, r.,.
Y. B

2 e L Ao
1.0+ —,;—lm.* sin® pk =100 sin! ,r|-7l',..” sin'
. 5

sin B=yin S 3 "
L0 B2 1 b = 10,0
3 D [

S R R TTI I
l.,.~|: — (sin By —sin )]
X=ry, sin (R0 Ap)

VT Ty, COS

2) The transformation constants for the Albers Conie Fgual-Arca.

4" COs® po Q% COS® pe
Q= (1 =105 8in" pgy )~ (1—15.2 sin® Pz )
2+ ¢* (sin Bu—sin By)

where sin By, sin Ba, and ¢® cqual the following:

] B . ™
LO-F =12 sin® g, -+ —;—f—-ld,.' sin' o+ —l—l'l,." sint py
sin By =sin po, 2 _° 3 ‘ !
LOF =102 =1, =1
L 3 J i ]

B 2oL ST o 7]
LO+ =152 sin® pe+ ——E-—lu‘.' sint pot ==L sin
sin Ba=sin pgo 2 2 !

1O+ 21524 2 g
B . :3 + 5 ‘ T ‘ ]

cr=nt (LO—E,2) [-——( 3 —.51':[.‘-' - ( %lm ( ———: i : ))]

it COS papi
LT =LFsin® po )

k=

" 2 : .
1.0+ %-li‘.'-' sin ,,.,+-%-IS..' sin! p,+ —;—E..“ sin® p,,

9 .
1.0+%l;.‘-‘+115..'+%1«:,,“
W) 5 i

Sin B,=sin p,

9 .
|‘u=[k”+—'§—(sin 13, —sin B..)]

31
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A4 Miscellancous
a Polyconic
The following transformation constants are computed only once,
= (A*—B¥) [ A¥

"\u:‘-(f\—' “)/(/\'I‘“)

;_____:;_ B - g“_‘_,::_,l__‘)'.j/-'-
b= A '_A,, Mt (A=A D \1

(a= -I'T A [/\,."'—/\,,” - —-i-—( Ay —/\,,"'):'

<

'—i’r}_ B l-_l_]_ .'._‘
1) = 1S A [:t\,. AyF l()'/\"_,

=210 A AL =]

512

The following equations are used to transform a latitude longitude

(o) 1O Xy Ve
A=y
Aa=|al
S={A" « [pl=B" - sin (2 + p))+C - sin(d - ) =1
sin (6« |p])FE sin (8 - 1p)]
RIF=AA/(LO—=12 « sin (2 {p]))
Case when jp] >0
pI=23 - sin (ip,)
N=RI - cos (|pl)/sin (jp])
Y=5+2 - XL - (sin (0/2))*
X=XL - sin (0)
Case when p=9()
Y=(.
X=AA - A

32
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Assign proper sign to N and Y
A< 0. Xy =X=X,
Al 0, Ny=—=X=-X,
pelO0 Y =—Y-Y,
po 00 Y=Y =Y,
X=X, * \.
V=Y 0 Y,
h. Sinusoidal
Nw=ap + cos (p)
Y=p
Na=N,, N,
V=Y Y,
¢. XY Display
Non=apn
Yu=p
X=Xy - X,
Vie=Yu * Y.
C. Map Scale Factors
I. Cylindrical Projections
A Lquirectangular

N.= 2 xm-:x
: (ltnt;'l'—llm-"l')

Vo= Yiin
) (/n'x-—m,nw)

b. Mercator, Miiler, Transverse Mercator
ki =[LO=LE.2sin p])%/cos
So=8m ]\',||

N _ . Cr - Q
(‘.\'“.\I—I)‘\(L\l‘

S
If scale calibration s not desired
Xe=Cxon
Y.=Dxoy

33
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I seale ealibration is used, the latitude, longitude, and x and y distances
frome map center wre required Tor two poiints—A and B, 1 s hest o have
point A incupper vight hand quadent of map and point B in the lower left,

X = Clson (Lransform ol )
Vo= Dyon (storm ol p,)
Na=tCxoye (trmstorm of )

va=Dxoy (transform of py,)

. . XNy
M=o LR:’.‘Z&:."J
. By

¢ Universal Transverse Mereator

BT
I T e
St

remainder sine as b, above,

20 Azimnthal Projections

ac Azimmthal Equal-Area

I,
= 2 sin (——-—H;'\x )
Y.=\.
he Azimuthal Equidistant
S i
= RCTma

Y=Xo where Pyequals the radins in inches of the plot, and
RGLEyax is the maximum range in nautical miles 1o he

plotted.

¢. Gnomonic—Same as Mereator (C.1.b.)

d. Orthographic

Xe=P,

’
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e Perspective

. A ) P
Ay =esin [“'I*ll..-‘

I NY = tan (Al ) (2u-+h,)
N A
Y. =N,

See Figure 4 for definition of Ally,x and XY,
L. Stercographic

P,

= tan (B\)'—‘—\—)

L §

Y=\,

3. Conic Projections

Cximi=Dyoy = Lr_
{v ‘\l'l

i I no scale calibration

é X\=(.:‘\'“.\|

Y.=Dyuy

y If scale calibration

%= Cxon (transform of p,)

Ye=Dxoxn (transform of p,)

Xa=Cyon (transform of )
)

Yo=Dyox (transform of g,

Ne=Cyoy [:]—__%]
Rl R YD

Y.= l),\‘u,\l ) [{%:,"]
2 Ve

4 Miscellancous

a. XY Display
X=1.0
Y.=1.0
b, Polyconic—Same Universal Transverse Mercator (C.lec)
it ¢. Sinusoidal—Same as Mercator (C.1b.)

35
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VI DESCRIPTION OF PROGRAM VARIABLES

A Arrays (DUMI and SAVE) for Storage of Input Values

Loeution Varinble Units Deseription
! [CCEN lseeentrieity of the earth
2 RADI Nautieal  Rudius of the Farth
Miles
. 3 SADEMR Map Senle
| CONEFAC The conversion faetor to go from map

units to earth units
72060 inches inoa nautieal mile or
3937 inches in o moeter
D 1CALIR 0 or| Map seade ealibeation control parameter
0, no ealibration
I, seale is calibrated by two points

from the mup. Values for loestions
12 to 27 must be given,
6 RHOOD Degrees Latitude of map origin, Degree part.
North is plus and south is minus,
7 RITOOM Minutes  Latitude of map origin, Minute part
S RITO0S Seeonds Latitude of map origin, Second part
0 XMuvobh Degrees Longitude of map origin, Degree part
10 XNUoM Minutes  Longitude of map origin, Minute part
11 NXMUoS Seconds  Longitude of map origin, Second part
12 SYA Inehes Y distanee from map origin to point A
13 SXA Inches N distanee from map origin to point A
5 11 SY B [nches Y distanee from map origin to point B3
15 SXB Inches N distanee from map origin to point B
16 RITOAD Degrees Latitude of point A, Degree part
§ 17 RITOAM Minutes  Latitude of point A, Minute part
3 18 RITOAS Seconds Latitude of point A, Seeond part
19 XMUAD Degrees Longitude of point A, Degree part
20) XMUAM Minutes  Longitude of point A, Minute part
21 NMUAS Seconds Longitude of point A, Second part
22 RHOBD Degrees Latitude of point B, Degree part i
23 RHOBM Minutes  Latitude of point B, Minute part
21 RITOBS Seconds Latitude of point B, Second part
25 XMUBD Degrees Longitude of point B, Degree part
26 NXMUBNM Minutes  Longitude of point B3, Minute part
27 NMUBS Seconds Longitude of point B, Second part
28 TSLATD Degrees True seale latitude, Degree part
29 TSLATN Minutes  True seale latitude, Minute part
30 TSLATS Neconds True seale latitude, Second part
: ‘ 31 TPLOT Control parameter for subroutine
g RY'Tour
=1, Only valid value
32 NTAP : Data set reference number for plotter
output
33 NDAT O Data set referencs number for data to
be symbol plotted
34 NDAT2 - Data set reference number for data to he

line plotted

B R e et R S 1Y S e LS A <peved s 1 e e e s e - e

2 v
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Loention Varinhle Units Deseription

A HCOLIN Line Control Parameter to indiente (e
formnt type of user line dat
0, no dudn
I, SO charneter World Data Bank
IFormat  radinns
2,22 Byte Bimey: World Datn
Bank Format
3. Graphice Data Formiad
1, Not used
O, 80 churneter World Dain Bank
Format  degrees, minutes, se nds
G, Dahlgren
4 7 Teace | Formad
i 8, Not used
9, 8 Byte World Data Base {1 For-
mat  direet necess

36 XLIN Inches Distanee from the center of the plot to
the right margin
37 YLIM Inches Distance from the center of the plot to
; the top margin '
A 38 TOVRLY Overlay control parameter

=0, No overlay

, Line grid

, Not used

, Range Rings

, Cirele

v Azimuths & Elevation Rings

6, Box

7, Llipse

, Great Cirele

=0, Range Box

= 10, Not used

=1L, Area fill

12, UM Grid

= 13, Lat/Long tick

=14, UT'M Meter tiek

= 15, Corridor

; 39 ISYMPT ‘mbol control parameter

=0, No symbols

=1, Trace I Format. It puts the sym-
bol “." at each point.

=2, MBEFMT format

=3, 80 character World Data Bank 1
Format - radians

=, 22 Byte Binary Werld Data Bank
[ Format

=, Graphic Data Format

=6, Not used

=7, 80 character World Data Bank 1
Format-—degrees, minutes, seconds

=8, Not used

=0, Trace [ format

Tt e —

5
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Lauention Varinble Units Deseription

10, not used
PS8 Byte World Datne Base {1
I‘ormut

10 RIOTLWD Degrees Latitade of  Lower  Map Boundary,
degree purt

11 REOLAVM Minutes  Lotitude of - Lower  Muap Boundary,
minute part

12 RETOLAWS Seeonds  Latitude of - Lower Map Boundary,
second part

13 Ruovern Degrees  Latitude of  Upper Map Boundary,
degree purt,

1 RUOUPNM Minutes  Latitude of  Upper Map Boundary,
minute part

1h RITOUPS Seeonds Latitude of - Upper Map Boundary,
second part

16 NMULD Degrees Longitude  of  Left Map Boundary,
degree part

7 XMULM Minutes  Longitude  of  Left Map Boundary,
minute part

By XMULS Secotds  Longitude  of  Left. Nap Boundary,
second part

19 XMURD Degrees Longitude of  Right Map Boundary,
degree part

a0 NMURM Minutes  Longitude of Right  Map Boundary,
minute part

il NMURS Seconds  Longitude of Right  Map Boundary,
second part

52 PTOI Inches Minimum distanee hetween conseeutive
points on the plot

53 MAP Map Projection Control Parameter

-1, Mereator

=20 Miller Cylindrienl

=3, Transverse Mereator

=1, XY Display i
=5, Azimuthal quidistant

), Orthographic

=7, Bquireetangular

, Stereographic

. =4, Universal Transverse Mereantor
Spheroid (UTND

o =10, Gnomonic

=11, Lambert

=21, Ptolemy

=22, Kavraiskiy 1V

o =31, Albers

! =40, Perspective

=11, Azimuthal Equal-Area

12, Sinusoidal

43, Polyconic

e

l

"
il

39
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Loention Varinhle Linits Deseription

ol RSPID Degrees Latitade of Lower Stundaed Prarnblel,
Dopgree purt

i) RSPIM Minutes  Latitade of Lower Standard  Parnllel,
Minute part.

b RSMS Seconds Latitude of Lower Standard Preallol,
Seeond purl

a7 RsP2D Degrees Latitude of Upper Standard Paeallel,
Degree part

a8 RSP M Minutes  Latitude of Upper Standird Parendlel,
Minute part

5 RSP2S Seconds  Latitude of Upper Standaed Parallol,
Second part

60 CONNTI, e ‘I'he constant of the cone for conie
projections, [t must be given if 11,1
I, or

o Distunce from center point (o right
boundary for Reetangular projection,

61 CONNTK o ‘The constant of integrntion for conie
projeetions, Tt must be given if 11K
l, or

¢ Distance from center point to upper
boundury for Rectangular projection,
(2 LK 0orl Control purameter for the ealeulation of
CONNTL and CONSTK
<0, The program will compute them,
using the standard parallels (RSP
and RSP
-1, User must input the values of
CONSTL and CONSTE
63 XMUINT Degrees The interval hetween meridinns for line
grids; e, meridians will he drawn
every NMUINT degrees, If this value
is less than or equal to zero, merid-
: inns will not be drawn,
= 61 RHOINT Degrees The interval hetween parallels for line
grids; e, parallels will be drawn every
RITOINT' degrees. If this value is loss
than or equal to zero, parallels will
not he drawn,
65 DXMUI Degrees  The degree inerement used for generat-
ing points to define the pareallels for
line grid

. 66 DRHO1 Degrees The degree inerement used for generat-
: ing points to define the meridians for
line grid
f 67 BXLIFT Inches Distance to left side of box from map
center (0,0)
68 BXBOT Inches Distance to hottom side of box from map
center (0,0)
69 BXRGT Inches Distance to right side of box from map

center (0,0)

40
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[Loeition

il

~1

T

~1

8O

Nl

82
83

N

b}

S6

87

88

Ve
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Varinhle

BXlop

NOIFE

YOI

Prol

1PN
e

TANGLI
INORIL

RRAZD

RR

THOKAZ

TLEENG

PPy
RANMAN

RITOCDH

RITOCM

RITOCS

XMUCDH

XMUCM

Units
Inehes
Inehes
Inehes

Inehes

P2
0,017

Degrees
03

Degrees

Degrees

Nautical

Miles

Deprees

Minutes

Neconds

Degrees

Minutes

41

Deseription

Distnner 1o top side ol box from ninp
coenter (0,0)

N offset, Plus moves the origin 1o the
right and minus to the left,

Y ooffset, Plus moves the origin ap and
minus moves it down,

The masimum distonee nllowed hetween
conseeutive points before the pen is
lifted, The defuult value is 1,0,

Pen or wperture to he used

Height of the svmbols to be drmwn in
multiples of 0.01 inehes, lsample o
vadue of 10, gives |1 inehes,

The ungle at which symbols are drmwn

Control parnmeter for symhols

0, User plotter manufueturer's soft-
wire to generate svmbol

b, Drenws the symbol by the stand-
ard symbol generator software

2, Flashes the symbol

3, Seleets the symbol from the syi-
bol table

Angular inerement uxed to  generate
cireles, cone, ellipses or range runges

Radius of range ring or ellipse in nanti-
cle miles, radius of eirele in inches,
or angle in degrees for area fills

Control parameter for tiek marks on the
range rving or cirele

Length of tick marks in inches on the
range ring or cirele, Or the arvea fill
option,

Not used

Radius of Azimuthal Fquidistant, Azi-
muthal Fqgual-Arvea or Stercographie
Projections

Latitude of center for azimuths, boxes,
cireles, elevation rings, cllipses, or
range rings  degree part

Latitude of center for azimuths, hoxes,
cireles, elevation rings, ellipses, or
range rings  minute part

Latitude of center for azimuths, hoxes,
cireles, elevation rings, ellipses, or
range rings  sccond part

Longitude of center for azimuths, hoxes,
cireles, elevation rings, cllipsss, or
range rings-- degree part

Longitude of eenter for azimuths, boxes,
cireles, elevation rings, ellipses, or
range rings--minute part
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Laoeation Virinhle [ nits Deseription

St NN Seconds Fonpitude of centor for wzimut s, hoxes,
cireles, elevation rinps, ollipses,  op
range rings  second part

uty NWRD Not used

ol NZDANIN Nautienl The distanee from the conter point of
Miles BODE 1o staret azimath Jines

o AZDMAN Naatieal  "The distanee from the eontor paint of
Miles BODE 1o terminate the azinmoth lines

i AVANIPI Nautieal  The inercwnent used Tor Eenersting
Miles points in the azimuth lines

ul AZDEL Doegrees Azimuth Jines are drmwn evers AZDIL,

tlegrees, 11 Jess than or equal to zero,
no azimuths will he drawn,

i b A e il 555 AL bbb e et it 2o O .

N SATALT Nautical  Altitude for elevation rings
VMiles

i NEALT It Height of the BODE center point above
sei level

i 151.0 Degrees Flevation angle to start elevation rings

OS IDTPRY AN Degrees Elevation angle to terminate elevation
l'illuh

() DI, Degrees Eleviction angle inerement: ive, elovation
rings are drawn every DEL degrees, 1

this valae is less than or equal to zero,
no clevation rings are drawn,

A b i SR i e e bt i i

100 LAZD Degroes Agular inerement used (o gencrate
points in the elevation rings

101 PENIS Nauatieal  Tiek marks are plaeed every  DFIC

Miles mutical miles on given azimuths, If

this value is less than or cqual 1o zero,
no tieks are dreiwn,

102 DAZTIC Degrees Tiek marks are placed on every DAZTHC
azimuth
103 AZMIN Degrees “The angle from North to star drawing

azimuth lines, ellipses, elevation rings,
or range rings

101 AZMAX Degrees  “The angle from North (o terminste
drawing azimuth lines, ellipses, eleva-
tion rings, or range rings

105 A Meters Semi-nijor axis of spheroid
106 3 Meters Semi-minor axis of spheroid
107 ¢'ND Degrees Central meridian for the Transverse

Mercator Spheroid Projection
(UMD, depree part

108 (GRAYY Minutes  Central meridian for the Transverse
Mereator Spheroid Projection
(UMD minute part

100 NN Seconds  Central meridian for the ransyverse
Mereator Spheroid Projection
tUIND), second part

42
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Loention Varinhle Uinits Deseription

1o RERMAN o Radius in nantieal miles of st range
ring, or
o Semi-major axis of ellipse in nuutieal
miles, or
o ormnt type for inpui to aren fill
111 DEELRR o Runge rings nee dinwn every DISLRR
nautieal mile, or
o Nuutieanl mile inerement  used o
generate points in the sides of g
“Range hox™, or
o Sewmi-minor axis of elipse in nautienl
miles, or
e Distanee in inches between lines in
aren fill, or
e Nautical mile inerement  used to
generate points in preat eireles
e ISCRIB Control Parnmetor
0, postiive plot image
I, negative plot image

113 ORIIALT Nauatienl  The altitude above sea level for the
Miles Perspeetive Projection
111 1CORN Control Parnmeter for corner ticks

0, no corner ticks
-1, corner tieks are drawn
115 1CLIENT Control Paramater for center ticks
=0, no center ticks
-1, eenter ticks are drawn
116 NDINT Distanee from hox center to the right
side -inches for BOX or nautieal
miles for BRANCG

17 YDINT Distance from box center to the top
inches for BOX or nautical miles for
BRANGE

118 IRING Control parameter for registry lines

=0, no registry lines
=1, registry lines are drawn

19 D1 Inches Distance from the frame (X-limit) to
start drawing register lines

120 D2 Inches Length of register lines

121 OBXSW . Open Box option

-0, option turned off
=1, option turned on

122 ICNTRL - Plotter control parameter

123 IRDSRN - Data set reference number for range ring
centers, great eirele points, or ellipse
centers

121 IFBXBD - Boundary option for open hox

=0, no boundary
=1, boundary is drawn

125 JRANK - Rank or class of line to be retrieved
126 LSEQB Cee Beginning (lower) line identifier of lines

to be retrieved

43
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Loeation

130

131

142

133

131

138

130

110

141

142
143
11
145
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Vareihle
LS1Q
GLEATD
GLEATN
GLLA'TS
GULA'TD
GULATN
GULATS
GLEOND
GLLONM
GLLONS
GRLOND
GRLONM
GRLONKS

LINMDI

JSY M

VLINMD(1)
VLINND(2)
VELINMD(3)
VLINMD()

tinits

Degroes
Minutes
Seeonds
Degrees
Minutes
Soconds
Degrees
Minutes
Seeonds
Degrees
Minutes

Seconds

Deseription

linding thighery Tine identifior of lines

to he retrieved

Lower Intitude bound Tor line grid,
degree part
Lower  Intitude hound  for line grid,
minute part
Lower latitude  bound for line pgrid,
seeond part
Upper latitude  bound  for line  grid,
degree part
Upper latitude  bound  for line prid,
minute part
Upper utitude hound  for line  grid,
sceeond part
voft longitude  bhound for line  grid,
degree part
Lett Jongitude  bound  for line  grid,
minute part
Left longitude  hound  for line  grid,
second part
Right longitude bhound for line grid,
degree part
Right longitude bhound for line grid,
minute part
Right longitude bhound for line grid,
sceond part
Line mode control parameter for Gerber
plotter
=), solid line
1, i3ash line ( )
=2, Dash line ( )
=3, Dash line ( )
0, Standard and Broadgauge Rail-
PO (s ey
=5, Narrowgauge Railronds ()
=0, Broadgauge Railroads  Under
Construction (¢ 88 1y
=7, Narrowgauge Ruilroads Under
Construction (4 = 7 )
=8, Sawtoothed line for reefs
=0, Multiple-Track Railroads
(hoEE
= 10, Multiple-Track Railroads Under
Construetion (4 )
=11, Canals (¢-o0 0 v 0
=12, Dash line (- )
The Toeation of & symbol in the symbol
table
Iirst parameter for a given line mode
Second parameter for a given line mode
Third parameter for a given line mode
FFourth parameter for a given line mode
44
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Loention Virinhle Uinits Deseription
116 VELINMD) FifCh purameter for agiven line mode
147 VEINMD6) Sixth pireameter for agiven line mode
118 NSDIR 0 or | Control Parnmeter for the  Lambert

Conformual Conie when the cone is
aver the South Pole

0, puts North at the top of map
I, puts South at the top of map

119 C'I'NISD Zone designution for the central merid-
inn for PN Grid and UT'M Meter
Tieks
‘ 150 ISP 15 Spheroid for UTM Geid and UM

Meter Ticks
I, International
2. Bessol

-3, lverest

4, Clarke, 1866
H, Clarke, 1880
151 ICORTY Format type of data used for corvidor
option
152 CRAZD Degrees Angle inerement for curves in corricor
option
153 (GAY Nautical  Width of corridor in nautical miles
Miles (from center Lo one side)
154 INIDIS 0,1,2 Control Parameters Tor corridor sides

-0, corridor on hoth sides
=1, corridor on -1-90° side only
=2, corridor on - 90° side only
155 STEP Nautienl  Inerement used {o step along corridor
Miles and sides
: Not used

156 160

B. Parameters in Common Blocks

Block FFortran Math i
Common Variable Symbol Units Deseription
ALTPT ALTPT r Nautical lsarth radius for Perspective Projec-
Miles tion
BODISI AZDMIN AZD Nautical The distance from the center point of
Miles BODI to start azimuth lines
AZDMAX AZ Dy Nautical The distance from the center point of
Miles BODI to terminate azimuth lines
. AZDDIEL AANZD Nautieal The increment used for generating
Miles points in the azimuth lines
AZDIL, A A7 Radians Azimuths  lines are drawn  every

AZDEL radians. If AZDEL is loss
than or equal to zero, no azimuths
will be drawn,

BODIE2 ELO D1 PN Radians Elevation angle to start clevation
rings
[SLMAX KLy Radians Llevation angle to terminate elevation
rings
45
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Bloek
Common

BODIGS

BODIG

BOXIN

BOXLIM

CARD

CETP

CError

Ifortran
Vaurinble

DL

SATALT
STALT
IKLAZD

D¢

DAZTIC

AZNMIN

AZMANX

XDIST

Y DINT

OBXSW
IFBXBD
BXLEFT

BXBOT
BXRGT
BXTOP
NAMI(2)
VAR(20)
ICON

YO

XO
R11O0

XMUo

Muath
Sy mbol

ALl

S/\'ll\u
Q7

AL

15k

AT

A A

A Z\ll\

AZ\H\

XDIST

YDIST

OBXSW
YFBXBD
BXLI'T
BX307T
BXRGT
BXTOP

7
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Units

Radinns

Nautieal
Miles
Ieet
Rudinns
Nautical
Miles

Radians

Radians

Radians

Oorl
Inches

[nehes
Inches

Inches

Radians

Radians

46

Deseription

Flevation angle inerement, i, eleva-
tion rings we denwn every DEL
radinns, IF DISLois less than or
cqual to zero, no clevation rings wre
drawn,

Altitude for elevation rings

Height ol the BODI center point
ubove sen level

Angular inerement used to generate
points in the elevation rings

Tick marks wee pliced every DTIC
nautieal mile on given azimuths,
IT DTIC s less than or equal to
zero, no ticks are drawn,

Tick marks are placed on every
DAZTIC azimuths

The angle from North to start draw-
ing azimuth lines, ellipses, elevation
rings, or range rings

The angle from North to terminate
drawing azimuth lines, ellipses, cle-
vation rings, or range rings

Distance from hox center to the right
side—inches for BOX or nautical
miles for BRANGIS

Distancee from box center to the top-—
inches for BOX or nautieal miles for
BRANGE

Open Box option

Boundary option for open hox

Distance to left side of box from map
center

Distanee to bottom side of box from
map center

Distance to right side of box from map
center

Distance to top side of box from map
center

Light character input identifier

Input values

Number of input values for this nume

Unscaled Y of map center

Unscaled X of map center

Latitude of map origin (central
parallel)

Longitude of map origin (central
meridian)

: CIA-RDP86T00608R000600100004-2
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Block Ifortran
(‘ommon Varinhle
CLIK CONSTL,

CONNTKK
RO

CNTROL XOFFL

YOFEFL

XOrFre

YORFIC

CNTRIL PRINT

CALD30O

GERBER

GRAPDA

CORDR ICORTY

CRAZD

W

ISIDE

STEP

CORNTK ICORN

ICENT

CTPTRR RHOC

XMUC

DER DER

Muath
Symbol

o

XOPKI,
YOUIIL
NOPFFC
YOIrpe

PRINT

CALD30
GLERBER
GRAPDA
ICORTY
CRAZD
QALY

ISIDI

STIP

ICORN

ICENT

LR,

Units

Nutiticnl
Miles
Nuutieal
Miles
Inches
Inches

Inehes

Inehes

19
Degrees

Nuauticeal
Miles

-2
Nauticeal

Miles

Radians
Radians

Radians

47

Deseription

Constant of the cone for conies
Constant of integition for conies

Conie radins to the latitude of map
origin

N-distanee from user origin to the
lower left-hand corner

Yadistanee from user origin to the
lower left-hand corner

X-distanee from user origin to the
center of the plot

Y-distancee from user origin to the
center of the plot

Logieal Parameter for plotter debug

print

= TRUL, Debug print
S IFALSE, no debug print

Logical Parameter for Calecomp 1136
Plotter  "Irue or false

Logical Parameter for Gerboer Plot-
ter- True or false

Logical Parameter for Graphie Data
Format - True or false

Format type of data to he processed
for corridor option

Angular incremient to step  around
curves (turns)

Width of corridor

Control parameter for corridor
= (), drawn on hoth sides
=1, drawn on ~90° side only
=2, drawn on  90° side only

Increment used to generate corridors
and center line

Control parameter for corner ticks
=, no corner ticks
=1, corner ticks

Control parameter for conter
={), no

= l' e

Latitude of center for range ring,
cirele, ellipse, box, azimuths, and
clevation rings

Longitude of center for range ring,
cirele, ellipse, hox, azimuth and
clevation rings

Angular distance between two points,
Real*s
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ack

Commaon

DISNZ

(DTG
1CCIEN
IR
GRIDI

Fortmn
Varinhle

DS

A7,

DI
ICCEN
1R
NMUINT

RITOINT

DX MU

DRHOI

GRHOLW

GRHIOUP

GXMULF

GXMURG

Math
Symhol

sINT

Au,y

GRHOLW

GRHoup

GXMULI

GXMURG

Uinits

Nautical
Milos
Rudinns

Radinns

Radinns

Radians

Radians

Radians
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Deseription
Distinee hetweon two points

Angle from Novth of the line from one
point to another

Feventricity squnred

lseeentrieity of the earth

Angule distnnee hetween two points

Interval between meridinns on lat,
long grid (degroes), or

Longitude interval hetween ticks on
Intflong  tiek  grid  (degrees),  or

Interval between meridinns on UM
grid (moters), or

Longitude interval between ticks on
UM tiek grid (meters)

Interval between parallels on lat. long
grid (degrees), or

Latitude interval between ticks on
lnt/long tick grid (degrees), or

Interval between Parallel on UM
prid (meters), or

Latitude interval hetween tieks on
UM tick grid cmeters)

Degree inerement for generating point
to define parallels on lntdong grid

Length of tick in longitude direetion
on dat/long tick grid (sceconds), or

Meter Inerement for generating points
to define parallels on UM grid

Length of tick in longitude direetion
on UM tick grid (meters

Degree inerement for generation
points to define meridians on lat/
long grid, or

Length of tick in latitude direetion
on lat/long tick grid (scconds), or

Meter Inerement for generating points
to define meridians on UM grid

Length of tick in latitude direetion
on UM tick grid (moeters)

Lower latitude boundary for the
Int/long  line grid, lat/long tick
grid, UM grid, or UTN tick grid

Upper latitwde  boundary  for the
lat/long  line  grid, lat/long tick
grid, UI'NM grid, or UTM tick grid

Leftmost Tongitude boundary for the
lat/long line  grid, latlong tick
grid, UI'N pgrid, or UTM tick grid

Rightmost longitude  houndary  for
the lat/tong line grid, lat/long tick
grid, UT'M grid, or UTN tick grid




Bloek
Connmon

GRrIn

G M

GUI'M

1CTPEN

ICNTRIL
IREG

IRDSRN

ISWA'T

JRANK

JSY M

LINEID

LINEND

Fortran
Varinble

C'INLEED

ISP

"M
rol.z

PN
Hiar

IANGLIE
ICONTRIL
IRIG
i

b2

IRDSRN

ISWAT

LREQB
LSIQIS

JRANK

JSY M
1LS1EQ
IRANK
LINIEND

PLINMD(6)

Approved For Release 2000/09/14 :

Muth
Symhol

C'INEED

ISP

'\
”1rol2

IPEN
G

TANGLE
TCONTRIL
IREG
D1

D2
IRDSRN

LREQDB
LSEQE

JRANK

JSY M
LS1Q

IRANK

LINEMD

PLINNMD

Units

Meters
Meters
Moters
Inches

2

Deprees

Inehes

Inches

49
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Deseription

Zone designation for Conteal Moeridinn
For UM geid o TN metor tieks
Central paraometer for the spheroid
for che TN peid or UM meter
ticks
Constants for the UFNE grid and
prid ticks, See common hloek '"NS
for n complete deseription
Semi-major axis of sphevoid for U17M
erid and prid ticks
Semi-minor nxis of spheroid for U1\
grid and grid ticks
Centeal Meridian for UPNM prid and
prid ticks
Maximum distunee hetween consecu-
tive points before the pen is lifted
Pen or aperture
Heiglit of symbols to he drawn in 0,01
inches
Angle at which symbols wre drwn
Plotter control parameter
Control purnmeter for registry lines
0, no registry lines
I, registey lines
Distanee from the frame ¢N-limit 1o
start drawing register lines
Length of register line
Data set reference number for range
ring centers, great  cirele points,
ellipse centers, or corridor line data
Control parameter to indieate that a
point is within projection limits
0, within limits
I, oatside limits
Beginning  (lower) line identifier of
lines to be retrieved
kinding (highery line identifier of lines
to he retrieved
Rank or class of line to be retrieved
0, all lines are retrieved
>0, only lines with this value
will he retrieved
The loeation of the symbol in the
symbol table
Line identifier of line currently being
processed
Rank and/or class of line currently
being processed
Line mode control parameter in the
General Plot Package
Parameters for the various line modes

rrS—— R e
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Bloek FFortrnn Muth

Conmmon Varinhle Symbol Unity Deseription
; LINNMDI LINMDE LINMDIE Line mode control paramoeter
; VEINMD@)  VLINMD Prarameters for the various line modes
. LOOKCM IENTRY HENTRY Number of entries in LR table
N LR250)) I.IR Pointers to X, Y valoes for nren fill
MAINI 1COLIN 1COLIN Line control purameter
0, no line duta
<0, Tormat type of data to be
3 processed
it See CAN user's guide
‘8 TOVRLY TOVRLY Overlay control parameters ‘

0, no line data

=0, indieatos which overluy fen-

ture to he drawn

See CAN user's guide

ISY NPT ISy anpr Synibol control paranmeoeter

0, no symbol plot

© 0, format type of data to be
processed

See CAN user's guide
MAP MAP MAP Map  projection  control parameter,
See MAP under DUNMI array for

further deseription,

MADPI cripd Not used
NPP NPP NPP Previous  value of  plotter pen or
aperture
NTYPE NTYPIE NTYPI Control parameter for dashed lines
NWRD not used
ORIIALT ORHALT PIER,, Nauticeal The altitude of the light source for
Miles the perspective projection
ORHCON ORI P, Nautical E(rPER,,
Miles
ORHC2 P, Nautical 2ere e PER,,
Miles? i
ORIC3 P, Nautical e PER,
Miles®
ISRMAX KR, Radians The carth central angle from the line

center of earth to light source to
the line center of earth to the
horizon

Pl Pllg = S 15927 =
1’102 P1O2 =2 1.5707963 =2
P1O P10 =ild TSH3082 =/
PLIND NINT NINT 7 Data set reference number for (AN
input cards
INPT INPT - Control  parameter for initializing
y parameters in POLINP
I'TIME I'TINE Previous value of TIMIE
50 \
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Block IFortran Mnth
Common Varinhle Synibol Units Deseription
POIN'TA RIOA o Radinns Laditude of Point A
NMUA " Radinns Longitude of Point A
RHOB n Radinns Latitude of Point B
XvMun thy Radinns Longitude of Point B
SXA N, Inehes N distanee from nmap origin to
Paoint A
SYA AR Inehes Y distunee from map origin 1o
Point A
SN B N Inehies N distancee from map origin to
Point B
SYB Y. Inehes Y distance from map origin to
Point 3
PLY 152 I Al of these prrameters are transfor-
I"A Al mation constants for the Polyconic
B3 3! Projection
¢ 1
D DI
1"l 1!
AN N
AN2 h
AN3 N
AN Nt
AND b\
P’Irol, PTOL PTOl, Inches Minimum distance between conseen-
tive points on the plot
RADI RADIS 1 Nautical Radius of the earth
Miles
RADEG RADEG RADEG 372057795 Radian to degree conversion factor
RANMAX RANMAX o Nautical Radius  of  Azimuthal  Lquidistant,
Miles Lambert Azimuthal Equal Area, or
Stereographie Projections
RRING RRAZD RR,,, Radinns Angular inerement used to penerate
cireles, ellipses or range rings
RR RR Rudius of range rings or ellipses in i
nautical miles; or angle in degrees
for arca fills
TICKAZ T, Radians Control parameter for tick marks on
the range ring or eirele
=), no tick marks
= >0, tick marks will be drawn
every TICKAZ radians
TLENG T, E Length of tick mark in inches on the
range ring or cirele; or the arca fill
option
RRINGI RRMAX RR.. e Radius in nautical miles of last
range ring, or
e Semi-major axis of ellipse in nauti-
cal miles, or
o lormat type forinput to area fill
51
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Bloek I"ortrnn Math
Conimon Varinble Symhol Units Deseription
DILRR ARR o Runge rings nre drawn cvery
DELRR nuutien] miles, or
o Nuutical mile inerement used to
generute points in the sides of o
“range hox," or
o Semi=-minor axis of ellipse in nauti-
cal miles
o Distanee in inehes between lines in
area fill, or
o Nuautienl mile inerement used to
generate points inogreat cirele
piths
SCALL TSLAT 5 Radians True seale latitude
SADEMR S - Muap seale
CONPFAC (@ Conversion Tuetor, The number of
inches inoa nautieal mile  724960:
or, the number of inches in a
meter 39,37,
1CALIB ICALIB Map scale ealibration control

parameter
0, no eadibration
1, map seale is ealibrated by two
points from the map
SCRIBE INCRIB ISCRIB Control Parameter
0, positive plot image
1, negative plot image
SORL ISORL ISORL Control parameter for drawing
symbols
0, program uses plotter manufue-
turer's software to generate
symbol
~1, draws the symbol by the stand-
ard sy mbol generator software i
=20 flashes the symbol
=3, seleets the symbol from the
symbol table

STDPAR RIIOSPIL Sum Radians Latitude of lower standard parallel
RITOSP2 - Radians Latitude of upper standard parallel
LK [EAN Control parameter for the caleulation
of £ and k
NSDIR NSDIR Oorl Control parameter for Lambert Pro-
joeetion .
TAPLES NTAP NTADP Data set reference number for plotter
output
X NDAT NDAT Data set reference number for data to
be symbol plotted
B NDAT2 NDAT2 : Data set reference number for data to
g be line plotted
l. ; TINMPDS NPS NP Number of total points generated in
- 1 Corridor option
t IBS IB - Number of points saved in RITOST |
and XMUST {
RITOST(100) ¢ Array of latitude points for write to

temporary space

52
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Bloek Fortran Muth
Common Variable Synihol Units Deseription
: NMUNTC00) w, Array of Tongitude points for write to
ftemporury spnee
T°MS RN I~ Minor eecentrieity squared
DR 17 Mujor cocentricity squared
1A A Constant for the ransverse Mepeator
Spheroid (UM Projeetions
I'B 13/ Constunt for the ‘I'rmnsverse Merentor
Spheroid (UM Projeetions
ke (S Constunt for the Transverse Mereator
Spheroid cU'IMD Projections
D b’ Constunt for the T'ransverse Merentor
Spheroid UMy Projections
114 I/ Constant for the Transverse Merentor
Spheroid (UTM) Projections
AN N Constant for the T'ransverse Merentor
Spheroid (UTM) Projections
AN2 Nz Constunt for the Transverse NMereator
Spheroid (UTM) Projections
ANG A\ Constant for the Transverse Merentor
Spheroid (U'TM) Projections
AN A Constant for the Transverse Mereator
Spheroid (UM Projections
ANS No Constant for the Transverse Mereitor
Spheroid (UM Projeetions
ZK0 AN Constant which enuses the seale to he
true on the CMif equal to one, If
less than one, seale is true on ecither
side of ("M,
TP TP 2z 6,2831853 e
TPLOT TPLOT TPLOT Not used
TSTOR DUNTCI60) DU M Array for storing input values
SAVEC60) SAVE Another array Tor storing input values
UI'M A A Meters Semi-major axis of spheroid
13 B Nieters Semi-major axis of spheroid
("M ("M Radians Central Meridian
Urrme2 CMD CND Degrees Central Meridian  degree part
(QRYIAY | CMM Minutes Central Meridian - minute purt
MS CAIS Seconds Central Meridian - seeond part
i XSYS XS X. The X scale factor
s Y. The Y seale factor
XYLINM XLIM XLIM Inches Distance from plot center to right
' , margin
YLIM YLIM Inches Distanee from plot center to top
B N margin
o RIOLOW SLow Radians Latitude of lower map boundary
Roup Srp Radians Latitude of upper map boundary
: - XMULFT Yy Radians Longitude of left boundary
g XMURGT T Radians Longitude of right boundary
i XYOFI® XOFF NOII Inches X-origin offset,
i ;} YOFEF YOIF Inches Y-origin offset
4
: 53
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VIL DESCRIPTION OF SELECTED SUBROUTINES AND OVERALL FLOW CHART

A, Subroutine COREAD

Purpose: "To eall the proper subrowtine to rend data 1o he line plotted,

Culling Sequenee:
Call COREAD (NI, 5, KOUNT

N datn set yeference number of input deviee where datn is
loented
N Hyend of data

# 0, not the end of data

) The latitude of point to he plotted =05, the ond of o line
segment
", The Tongitade of point to be plotted

KOUNT The number of values in the sand poarrays . KOUNT <50
Common Bloceks
MAINI

B. Subroutine COTRAF

Purpose: o enll the proper co-ordinate transformation (from latitude/
longitude to unsealed X/Y) subroutine for a given projection,

Calling Sequenee:

Call COTRAF (Ap, 5 N, Y)
Ap the longitude referenee from the ovigin =y o

e the latitude
X the unsealed Nedistance
Y - the unsealed y-distance

Common Blocks
MAP

C. Subroutine CSCALE

Purpose: (1) To compute or determine the seale from the initin inputs
(2) To compute the necessary constants for a given projection
Calling Sequence:
Call CSCALLES
Allinput parameters and outputl parameters are in common
Common Blocks
MAPDP

D. Subroutine GRATIC

Purpose: (1) Cheek for Ap, s within map houndary
(2) Transformation of co-ordinates and scaling
(3) Shift X and Y
() Cheek for X, Y within plotter hoard limits
(5) Checek for X, Y within open hox
(6) Draw line

Calling 2equaence:
Call GRATIC (Ay, o)
Ap--reference Tongitude Adu=p  u,
g —-latitude

54
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Common Blocks:
BONLIM
CrIrot
DISAYZ
ISWA'T
MAP
Pl
RANMAN
TAPES
TP
NSYS
NYLEM
XYOri'l

. Subroutine QOVRLAY

Purpose: To eall the proper subroutines to do the following:
1. Draw alatitude Jongitude line grid
2. Draw range rings
3. Draw a cirele
1 Draw azinmuth lines and elevation rings
A, Draw a box
6. Draw an ellipse
Draw a great cirele path hetween two points
S CTo fill an arens with lines, symbols, or eross-hatehes
4 Reetangular box
10, Not used
FLOUTTN dine grid
i2, Latitude/longitude tick grid
13, UM tiek grid
b1 Corridor

Calling Sequence:
Call OVRLAY

Common Blocks:
MAINT i

F. Subroutine RYTOUT

Purpose: To eall subroutines to write a variety of plotter commands on tape,
Calling Sequence:
Call RYTOUT (N,X,Y,KODE)
N Data set reference number of the plotter output tape
X--The X co-ordinate of the point in inches
Y - The Y co-ordinate of the point in inches
KODE- Indicates which plotter command
=1, To draw a line from the previous point or to plot symbols,
depending on the plotter mode
=2, To set the seale factor
=3, T'o clear the plotter
=4, To clear the plotter
=3, To set-up the symbol(s) to be plotted. X is the number
of symbols to be plotted. Y is the dimensioned array
containing the Alpha-numerie symbols to be plotted.

bb

i
Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2




Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2

G, Set the pen to the line mode
7. Not used
S, Penup command

), Penup and move pen to origin
10, Draws corner teks at N/2 and Y2 from the origin
P Clears plot buffer nud writes end ol ile on tape
Common Bloeks:

TreLotr

rot,

1CTPIEN

SORI,

SCRIBE

G, Subroutine TGTRED

Purpose: To rewd co-ordinates and symbols to he printed or drawn
Calling Sequenee:
Call TGTRIGD ON K, o K, SYMB)
N. Data set reference number of input datn
I Control parameter for end of data
#~ 0, datn
S, end of data
2 Latitude
oo Longitade
Now  The number of charaeters to he plotted
SYMB O Dimension array containing the symbols to be plotted
Common Bloeks:
MATNI
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CAM FLOW CHART

A 4
\

READ A CARD

R —

STORE,
VALULY
IN
DUMI

s1or

COMMAND

CARD

® STORE VALULS
IN DUMI

® MOVE VALUES
FROM DUME 1O
PROGRAM VARIADLLS

COMPUTE
SCALL
FACTORS

LINES < > SYMBOLS

y ’OVC RLAYS V

READ L INC GENERATE READ SYMBOL
DATA AND ONE OF THE DATA AND
PLOYT IT FOLLOWING PLOT IT

AREA FILL
AZ IMUTHS

80X

CIRCLE

ELCVATION RINGS
ELLIPSES

GREAT CIRCLE
LAT/LONG GRID
LAT/LONG TICK GRID
METER (UTM) TICK GRID
RANGE R ING
RECTANGULAR BOX
UTM LINE GRID

FIGURE 5-
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VIL GLOSSARY OF SUBROUTINES

A FORTRAN Subroutines

ARCOS Compntes the augle, given the cosine

ATAN2 Computes the angle whose tan is Y N, Range of the angle is
1IN0,

AZLED Transformation from lntitude, longitude 10 NV for the Az

muthal Fquidistant Projeetion

AZESAL Computes the seale fuctors for the Azimuthal lquanl-Aren
Projection

NZSCAL S Computes the senle faetors for the Azimuthal Isquidistant
Projection

BLCOMP  This routine interfnees with the Generul Plotting Package
subroutine. Both symbols and line data are passed,

BODIY Draws clevation vings and/or azimuths, 1t will also put tick
muarks on the azimuths,

BOX Dravws e reetangle sround o given point, Hs length and width
are given in inchoes,

CALC Culeulates the interseetion of & horizontal Tline with line

CARDIN  Reads the SO character input eard, stores it, and writes it on
sysov'r

CEAGEN - Computes the tansformation constants for (he Albers Pro-
jeetion

ClTIKA Computes the constant of the cone and the integration constant
for the Kavraiskiy IV Projection
CEISPI Computes the constant of the cone and the integration constant

for the Ptolemy Projection

CIRCLIE Draws a cirele around a given ltitude-longitude point with
constant radius in inches

CIRINT  Computes interseetion of two great cireles

CRWISE  Determines the direetion of a line

CONCON  Transformation from lutitude-longitude to N-Y for Lambert
Projection

CONEAR  Transformation from lutitude-longitude to N-Y for Albers
Projection

CONEIN  Transformation from latitude-longitude to N-Y for Kavraiskiy
IV und Ptolemy Projections

CONINT  Calls the proper subroutine to compute the transformation
constants (1, k, r,) for a given conie projection

CONSAL  Computes the seale factors Tor conie projections

COREAD  Calls the proper subroutine to read data to be line or symbol
plotted

CORRID  Draws corridor-—main or ecither side

CORTIK  Draws corner ticks

COTRAF - Calls the proper transformation subroutine to go from latitude-
longitude to X-Y for & given projection

CSCALE  Calls the proper subroutine(s) to compute the seale factors and
transformation constants

DAHLGN  To read coastline data in the Dahlgren format

DARCOS  Determines the angle whose cosine is given in double preecision

DISTAZ Computes the shortest distanee between two points and its
angle from North
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ELRING  Draws an ellipse around nogiven latitude, longitade

ENDPOT - Computes the end poiat; given the first point, distunee, and
wzinith

GNONY Transformation from  lantitude, longitude o N-Y for the
Gnomonie Projection

GRASY M Draws osyinbolts) at nogiven Satitude, tongitudoe

GRATIC Cheeks Tor Intitude, longitude point with map boundaries,
projection limits, and plotter limits, Then it draws the line,

GRDLIN - Draws a line grid within specified boundaries

GRTCIR - Draws o great eirele path between points

GUNMSCL  Computes teansformation eonstants for the UM line and tick
prids

GUTNMLL Converts U'TN meters to latitude/longitude for the UM line
und tick grids

INouvr Determines whether w point is inside or outside o polygon

INPUTS Moves input values from DUMT array to aetual FORTRAN
parameters

LAMINT  Computes the trunsformation constants for the Lambert Pro-
jection with two Standard Parallels

LAZEQA  Transformation from latitude, longitude to N-Y for the Azi-
muthal Fqual-Area Projection

L PO Control subroutine to read data to be line plotted and puss it
to subroutine GRATTC

LI TKGD  Draws ticks along latitude/longitude grid

LOOK Locates an index in an array for area fill

L'TRACH Rewds latitudes, longitudes in the TRACE | format

MAIN Controlling routine for the flow of the program

MBENT Reads latitudes, longitudes, and symbols in the MBEMT
format

MERCAL  Computes the seale Tauetors for the Merentor, Miller Cylindrieal
and Transverse Mereator Projections

MERCAT  Transformation from  latitude, longitude to N-Y for the
Mereator Projection

MILCYL  Transformation from latitude, longitude to X-Y for the Miller
Cylindrical Projection

MTKGRD Draws ticks along UM grid

NEWPLT  Controls the drawing of corner ticks, center ticks, and registry
lines, It endfiles plot tape and initindizes the plotter software,

ONOPOT  Transformation for the N-Y Display

ONORED  Reads data in the Graphie Data Format

ONOSAL  Computes the seale factors for the N-Y Display

ORTHO Transformation from latitude, longitude to N-Y for the
Orthographic Projection

ORTSAL  Computes the seade factors for the Orthographice Projection

OVRLAY  Calls the proper subroutine for overlay features - line grid,
range rings, cireles, ete.

PERSAL  Computes the seale factors Tor (he Perspective Projection

PERSP Transformation from latitude, longitude to X-Y for the Per-
spective Projection

PI'TPOT Calls subroutine TGTSY M

POLINP  Stores input values in the DUMI and SAVE arrays

POLSAL  Computes seale fuctors for Polyeonic Projection

POLY Transformation from latitude/longitude to X-Y for Polyconic
Projection

7 .
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POSCAL Computes the seale fuetors Tor the Stereographic Projection

POSTER - Transformntion  from htitude, Jongitude o N-Y  for the
Stereographic Projeetion

PSICrep Makes neeessary edls to initinlize and elear plotter soltwire

RANBOXN  Drews o rectungle whose length and width aee given in nnutieal
miles

RARING  Dronws range vings eontered at a given Intitude, longitude point.,
TEwill also draw tiek marks on the range rings,

RDANTAB  Reads latitudes, longitudes in the SO charaeter World Data
Bunk T Format (radinns)

RDOANTAD  Reads latitudes, longitudes in the SO character World Data
Bunk 1 Format (degrees, minutes, sceonds)

RDATAR  Reads Intitudes, longitudes in the Eight Byte Workd Data
Bank 11 Format

RDANTBB - Reads latitude, longitudes in World Data Bank 1 Format
(three data points per sceond)

RDNYZ Reads latitudes, longitudes, and elevations in the Tormad
(12N, 173, 19103, 17122

RECSAL  Computes the seale fuetors for the Bquireetangular Projection

RECTAN  Pransformation from latitude, longitude to X-Y for the 15qui-
rectangular Projection

REGMADP  Draws registry lines

RYTOUT  Interface hetween progrant and the BLCONDP subroutine

SAVIT Used to store data and write to temporary data set

SENEQA Transformation from  latitude, longitude to N-Y for the
Sinusoidal Projeetion

SOLARIS Reads latitudes, longitudes of a polygon, transforms to X-Y,
and passes o SOLFIL subroutine

SOLFIHL Iills an aren with lines, symbols or erosshatehing

STRINT Finds the interseetion of Lwo straight lines

TGTRED  Controls the reading of data to he symbol plotted

TGTSY N Controls the plotting of symbol data

TMERCT  Transformation from latitude, longitude to X-Y Tor the
Transverse NMereator Projection

TNSCAL  Computes the seale factors and other constants for the Uni-
versal Transverse Mereator Projection

TRACSY  Reads latitude, longitude in the TRACE [ format for symbol
plotting. A dot (1) is drawn at each point,

UTMGRD Draws line along standard UTN grid

UTMNY Transformation from latitude, longitude to X-Y for the Uni-
versal Transverse Mereator Projection

WDBIN Reads latitudes, longitudes in the Twenty-Two (22) Byte
Binary World Data Bank Format

p—
(=]

. Assembly Language Subroutines

ADATA Processes a character string containing & name and one or more
numeric constants, It returns the name as a charaeter string
and the constants as single precision real constants,

ALIPLIS Converts a character string (A-format) to single or double
precision floating point
CLOCK Returns current time

FILDER Duplicates the Fortran DEFINE FILE statement

60
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HOLLIKR  Converts an integer to o charaeter string
INCORE,  Converts from hinaey to charaetor string or from charnetor
string to hingey according to D, B, F, Gl Lo e Zformats

C. General Plotting Subroutines

T'he sthroutines deseribed here interfaee with the software that generates
the required plotter commands for the Gerber and Caleomp plotters, or graphic
data Tormat. A debug option is wvailable which lists the values of the parameters
in the calling sequence of eneh =ubrontine,

PLINTT Initindizes the parameters for whichever plotter was seleeted

ILASIH Will draw the symbol requested Tor all plotters exeept the
Gerber, ‘The  Gerber flashes light through  the requested
aperture position,

LISTT R Drnws charneters, numbers, and speeind eharaeters, The lower
left hand corner of the first symbol is e cN=Y0,

LINMOD  Seleets the line maode

MVPIN Moves the pen or light source to a speeified loeation

SPRINT Deaws characters centered on w specified X-Y loeation

TYPMSG Writes alpha-numerie characters on the plot tipe ax messages
to the plotter operator via the teletypewriter at the plotter

1. Subroutines for Line Modes

CANAL Draws the canal symbol ¢ )
DANIT Draws various dash lines
DASIHLN  Draws duash line ( )

MOVPEN  Called by MVPEN to interface with the requested line mode
suhroutine

MOVPEN  Called by MVPIEN

NARGAG  Draws narrow gauge railvond symbol

REEEFSY  Draws a saw-toothed line for reefs seseitscmeiinamimtioe

RRMULT  Draws multi-rail railroad symbol |

RRTICK  Draws standard gauge railroad symbol « - - - = -

61
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IX. MAP PROJECTIONS - DESCRIPTION AND SAMPLES

Thix ehupter is intended o give the user nchetter understunding of the various mng projections
wvnibithle within CANL el one s desertbed and o simple map is provided along with the input
duti set used o generate it, For purposes of quick compurison, Figare 6 ilusteges the properties,
covernpe, and nppliestions of the individunl projeetions,

PROPERTTINS ARIA APPLICATION
N R IRV R (RO I =oil R -0 =T ST (- Do I i P
i-.
\lhers . . . . .
Azimuthal Lqual-Area . . e | o | @ . .
Nzimuthal Equidistant o | o o o | o .
Fguirectangular el e oo e| o) of s
. Ginomonie . . . N
. Navraiskiv 1V . o] o .
Lambert €'C° . e | o o of » .
' Moereator . . . . . .
. Miller el . .
Orthographic . o | o | o .
. I)(‘I'.\‘I)(‘('li\‘l‘ . . . . .
; Polyconie . . .
Prolemy . . .
- Sinosoidal . . o | . .
| Stercographic . . o | o | o . . . i
. Transverse Mercator . . ol o | o

Definitions:
i Conformal  Angles and shapes of all figures within small areas are true.
< Equidistant Al distances in any direetion from a given point are in proportion,
Azimuthal—All azimuaths from the center are true and straight lines through the,
center are great cireles,
Compromise  Projections with small angular, areal or linear seale distortion.
_ Medium-seale T 100,000 to 111,000,000
' Large-seale  Larger than 1:100,000
' Presentation  Reference, edueational and planning maps,

Figure 6 Guide To CAM Projections
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A. AZIMUTHAL PROJECTIONS

The Azimuthal family is a versatile class of map projections. By varying
the scale along the great circles radiating from the map center, useful character-
istics can be achieved, such as equal distance from the center (Azimuthal Equi-
distant), cquivalence (Azimuthal Equal-Arca), conformality (Stercographic),
appearance of viewing from space (Orthographic and Perspective), and great
circles anywhere on the map represented by straight lines (Gnomonic). Common
features of azimuthal projections are correct azimuths to and from the center
(which can be located anywhere) and symmetrical deformation.
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AZIMUTHAL EQUAL—AREA

This projection, invented by Lambert, is hest suited to small-scale nups
of continental areas or hemispheres, ‘The equivalent property s especially
valuable for depicting distributions or measuring defined  areas. Figure 7 s
centered on Kinshasa, 4°28'S., 15°16°1, to illustrate the value of this projection
in mapping areas that extend  considerable distances in all directions, The
azimuths from the center point show two characteristics cormmon to all azimuthal
projections—all azimuths are correet from the center and straight lines through
the center point are wreat cireles,

PLOTTER  14.2.,.01,10,,1.8,, 4.
AZFEOQAREA - 51400,

CETPOT  -4.,25.,,16.,25,
MAPBOUND  -90.,,,90.,.,-180.,.,150.
MAPSAL 281

NYLIM 55,7,

SAVE

XYLIM 42555

SAVE

2 I x 14 ONE PLATE COMPOSITE
EOWF

1 AZIMUTIAL EQUAL  AREA
—2.81 -3.25

2 GRID
LGRID  20.,20.,.25,.25,-80....80... - 180.... 180,

2 CIRCLE

PLOTTER  14.8..01,10..1,8..4.

SAVE

CIRCLE  -4.,25.,,16,,25.,,2.81,1.

2 COAST

PLOTTER  14,3..01,10.,1.8...1.

SAVE

LINEPT 8.2, i
2 BOUNDS

PLOTTER  14.6..01,10.,1.8...

SAVE

LINEPT 11,2,

2 AZIMUTHS

PLOTTER  14.4.,.01,10.,1.8...4.

SAVE

BODE  -1,25.,16.25.,,20.,5100.,.20,,90...0..90.,90.0.90.0.90..45..315.

2 CORNER TICKS

PLOTTER 14.1..01,10,1.8. 4.

SAVE '
9 CORNERTK

SPLATE
).
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AZIMUTHAL EQUIDISTANT

The Azimuthal Equidistant projection is employed where the distance and
azimuth are required from a central point to any other point. A hemisphere or
even the entire earth around one radio station is a popular application, Figure 8
is an example of a map that could be used to measure distances and azimuths
from Washington, D.C. to any place in the world.

PLOTTER 14.2.,.01,10,1.8.,4.
AZLD 10800,

cError  38.,56.,-77.,2.
MAPBOUND  -90.,,90.,,,-180.,,,180.
MADPSAL 281

XYLIM 55,7,

SAVE

XYLIM 42555

SAVE

2 11 x 14 2 PLATLS

2 PLATE 2 USLZ SCREEN 50
rOr

1 AZIMUTHAL EGUIDISTANT
—-2.81 —3.25

2 GRID

LCGRID  30.,30.,.25,.25,-80.,,,80.,,,-180.,,180.
2 CIRCLE

PLOTTER 14.8.,.01,10.,1.8..4.

SAVE

CIRCLE  38.56.,-77.,2.,2.81,1,,10.,.1

2 COAST

PLOTTER 14.3.,.01,10.,1.8. 4.

SAVE

LINEPT 8.2,

2 BOUNDS

PLOTTER 14.6.,01,10.1.8. 4. i
SAVE

LINEPT 11.2.

2 RANGE RINGS PLATE 2 SCREEN 50
PLOTTER 14.4.,01,10.,1.8.,4.

SAVE

RRANCGE  38.,56.,,-77.,2.,,0.,360.,1.,1000.,5000., 1000
2 CORNER AND CENTER TICKS
PLOTTER 14.2.,01,10.1.8., 4.

SAVE

CORNERTK

CENTERTK

SPLATE
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GNOMONIC

The unique property of this projection is that any straight line on the map
represents wgreat eirele trace, s application s restricted to the depiction of
great cireles over long distances for navigational purposes. Tt is best suited
to arcas not exceeding 40° of longitude from the central meridian, The straight
line between Halifax and San Francisco in Figure 9 is a great circle route,

PLOTTER  14.,2,.01,10,1.8.,4.
GNOMONIC

MAPBOUND  10,,,,70.,,,-140.,,,-50.
CETPOT 41,95,

MADPSAL 35000000

NYLIM 557

SAVE,

NYLIM  3.182.5

SAVE

9 1l x14

2 ONI PLATE COMPOSITE
EOF

I GNOMONIC

~3.18 -1

2 GRID

LGRID  10.,10.,.25.,.25,10.,,,70.,,,-140.,,,-50.
2 BOX

PLOTTER  14.8.,.01,10.,1.,8.,.4.
SAVE

BOX 4l.,,,-93..,3.18,2.5

2 COAST

PLOTTER  14.,3..01,10,1,,8.,.4.
SAVE

LINEPT 8.2.

2 BOUNDS

PLOTTER 14.6.,01,10.,1.,8.,.4.
SAVE

LINEPT 11.2, i
2 GREAT CIRCLE
PLOTTER 14.5..01,10,1.8., 4.
SAVE

GTCIRCLE  50.,7.

100001 HALIFAX 444000N 0633600V
100001 SAN FRANCISCO 374500N 1222600W
9

9

SPLATE

2 CENTER TICK

PLOTTER 14.,2..01,10,,1.8.,.4.
SAVE

CENTERTK

SPLATE

68

/

’ Approved For Release 2000/09/14 : CIA-RDP86T00608R000606100004-2




Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2

Figure 9. GNOMONIC
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ORTHOGRAPHIC

The perspective quality of this projection makes it useful for presenting
hemispheres centered on any point on the globe. The result s a realistic spherical
appearance as il viewed from deep space. It differs from the Perspective in
that its focus is from infinity. Compare Figure 10, centered on Washington, D.C,,
Projection with Figure 11,

PLOTTER 14.2.,.01,10.,1,8.,4.
ORTIHO

CETPOT  138,586.,-77.,2.
MAPBOUND -90.,,90.,,,,-180.,,,150.
MADPSAL 281

XYLIM 55,7,

SAVE

XYLIM 4.2555

SAVE

2 11x14 1 PLATE COMPOSITL
EOF

1 ORTIOGRAPHIC

—2.81 —=3.25

2 GRID

LGRID  30,10.,.25,.25,-80.,,,80.,,,-180.,,,180,
2 CIRCLE

PLOTTER 14.8.,.01,10.,1.,8., 4.
SAVE

CIRCLE 38.,56.,-77.,2.,,2.81,1.

2 COAST

PLOTTER 14.3.,.01,10.,1.,8., 4.
SAVE

LINEPT 8.2.

2 BOUNDS

PLOTTER 14.6.,.01,10.,1.,8. 4.
SAVE

LINEPT 11,2,

2 RANGE RINGS

PLOTTER 14.4.,.01,10,,1.8., 4.
SAVE

RRANGE  38.,56.,,-77.,2.,,0.,360.,1.,1000.,5000., 1000,
2 CORNER AND CENTER RICKS
PLOTTER 14.,2.,01,10,,1. 8., 4.
SAVE

CORNERTK

CENTERTK

SPLATE
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Figure 10. ORTHOGRAPHIC
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PERSPECTIVE

Unlike the Orthographic with the “observer” at infinity, the Perspective
focus is from a point in near rather than deep space. The spherieal illnsion of
viewing from a high satellite is retained even when only a portion of the globe
is shown, Its primary use is for oricntation with the map centered on the area
of interest. In addition to use for limited small-scale coverage, arcas less than
a hemisphere can be shown. Figure 11 is centered over Washington, D.C., with
the “viewer” at an altitude of 5,000 nautical miles, Figure 12, plotted on the
Orthographic, can be used to plan Perspective map coverage,

PLOTTER  14.,2,,.01,10,,1.,8.,4.

PERSE 5000,

CIETPOT  38,50.,,-77.,2.

MAPBOUND  -90.,,,90.,,,-180.,,,180,

MAPSAL 281

XYLIM 55,7,

SAVE

XYLIM 42555

SAVE

2 11 x 14 ONE PLATE COMPOSITE
FOF

1 PERSPECTIVE

—2.81 —3.25

2 GRID

LGRID  20,,10.,.25,.25,-80.,,,80.,,,-180.,,,180.
2 CIRCLE

PLOTTER 14.8.,.01,10.,1.8.,4.
SAVE

CIRCLE 38.56.,,-77.2.,2.81,1.

2 COAST

PLOTTER 14.,3..01,10,1.8., 4.
SAVE

LINEPT 8.2.

2 BOUNDS

PLOTTER 14.6.,.01,10.,1.,5.,4.
SAVE

LINEPT 11.2.

2 RANGE RINGS

PLOTTER 14.4.,01,10,1.,8., 4.
SAVE

RRANGE  38.,56.,,-77.,2.,,,0.,360.,1.,1000.,5000.,1000.
2 CORNER AND CENTER TICKS
PLOTTER 14.2,01,10,1.8.,.4.
SAVE

CORNERTK

CENTERTK

SPLATE
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Coverage of *he Earth Perspective Projection , Thearetical  Effective
. . . Altitude Coverage Coverage
=1} V\'JrIUUS Ahlfudes (NM) 100NM 819NM 515NM
(Plotte<; on the Orthographic) 200 1145 722
500 1751 1112
1000 2353 1511
2000 3047 1988
3000 3463 2287
4000 3748 2497
5000 3957 2655
7000 4245 2879
10000 4510 3090

Figure 12. PERSPECTIVE GUIDE ON ORTHOGRAPHIC
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STEREOGRAPHIC

This is the conformal member in the Azimuthal family and the only pro-
jection on which any circle on the carth is projected as a circle on the map.
This feature permits the user to plot with a compass such things as aireraft, radar,
and radio ranges. However, the major application is the depiction of polar arcas
for topographic maps and navigation charts. The circles drawn around selected
capital cities in the Oblique Case in Figure 13 are 500 nautical mile range rings,

PLOTTER  14.2.,.01,10,1.8., 4.

STEREO 0.,,,5400,

CETroT 1,17.,103.,51.

MAPBOUND  -90,,,,90.,,,-180.,,,180.

MAPSAL 2.5

XYLIM 55,7,

SAVE

XYLIM 4.2555

SAVE

XYOFF .8,-1.3

SAVE

2 11x14 ONE PLATE COMPOSITE
EOF

1 STEREOGRAPIHIC

-3 -4,

2 GRID

LGRID  20.,20.,.25,.25,-80.,,,80.,,,-180.,,,180.

2 CIRCLE

PLOTTER 14.8..01,10.,1.8.,,4.

SAVE

CIRCLE 1.,17.,,103.51.,,2.5,1.

2 COAST

PLOTTER 14,3.,.01,10,,1.8.,.4.

SAVE

LINEPT 8.2.

SPLATE

2 BOUNDS

PLOTTER 14.,6.,.01,10.,1.8., 4.

SAVE

LINEPT 11.2,

SPLATE

2 RANGE RINGS SCREEN 70

PLOTTER 14.4.,01,10.,1.8.,4.

SAVE

RRANGE 1,,17.,103.51.,,0.,360.,1.,500.,500.,500.
RRANGE  14,,35,,,120.,59.,,0.,360,,1.,500.,500.,500.
RRANGE  10.,45.,,106.,40.,,0.,360.,1.,500.,500.,500.
RRANGE  16.,47.,,96.,10.,,0.,360.,1.,500.,50G.,500.
RRANGE 21.,02,,,105.51.,,0.,360.,1.,500.,560.,500.
RRANGE  -33.,52.,151,,13.,,0.,360,,1.,500.,500.,500.
2 CITY PLOTS

PLOTTER 14.,1.,01,10.,2.0.,,4.,,19.

SAVE
SYMPT 2.7,
1+ 011700N1035100E
1+ 143500N 1205900E
1+ 104500N 1064000E
1+ 164700N0961000E
1+ 210200N1055100E
1+ 335200S1511300E
99
99
SPLATE

2 POLAR CASE
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FLOTTEIRC 14.2.,.01,10,,1, 4,4,
CITPOT 00,0,
MAPBOUND  0,,00,,,-150,,,, 180,
MAPSAL 1,

XYore -1.7.28

SAVE

2 GRID

LGRID 50.,30,,.065,.06,0,,,00.,,,- 18O, 1K0.
SPLATE

2 CIRCLLE

PLOTTER  LK00, 18,4,
SAVIY

GIRCLYE 90,,,,0,,,1,,1,
SPLATE

2 COAST

PLOTTIER  14,,3,,.01,10,,1,.8.,.4.
SAVE

LINEPT 8.2,

2 BOUNDS

PLOTTER  14.,6.,.01,10.,1,8.,.4.,
SAVE

LINEPT 11,2,

2 CORNER TICKS
PLOTTER  14.,2,.01,10.,1,.8., 4.
SAVE

CORNERTK

SILATE

76




Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2

Figure 13. STEROGRAPHIC
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B. CONIC PROJECTIONS

The conie group employs a cone that is cither tangent to the sphere at a
small cirele or intersecting at two small cireles. Available in CAM are the Albers,
which is cqual-aren; the Lambert Conformal Conie, which is conformal; and
two equal-interval projections, the Plolemy and the Kavraiskiy 1V,

ALBERS

This conic projection employs two standard parallels one-sixth of the dis-
tance from the top and bottom of the map. It has the valuable property of equiv-
alency combined with minimum scale error. As such, it is especially suited for
maps having a predominating cast and west dimension. Maps of the United
States frequently use the Albers. Figure 14, centered on 40°N., 95°W., includes
five degree ticks, coastlines, boundaries, and outlining box. The standard parallels
are 29°30°N. and 45°3(0’N.

PLOTTER  14.2..01,10,1. 8.,4.

CEAGEN 6378388,6356G912,,29.,30., 45.,30.

MAPBOUND 10.,,70.,,,-140.,,,-50.

CETPOT  40.,,,-45.

CONFAC 39.37

MAPSAL 35000000,

XYLIM 5.5,7.

SAVE

XYLIM  3.18,2.5

SAVE

2 11 x 14 ONE PLATE COMPOSITE
LEOK

1 ALBER'S CONIC EQUAL AREA
—3.18 =3.

2 LLALOTICKS
LALOTICK 10.,10.,,720.,720.,10.,,70.,,,-140.,,,-50.

2 BOX

PLOTTER 14.8.,01,10,1.,8., 4.
SAVE

BOX 40.,,-95.,,3.18,2.5

2 COAST

PLOTTER 14.,3..01,10.8., 4.
SAVE

LINEPT 8.2,

SPLATE

2 BOUNDS

PLOTTER 14.6.,.01,10.,1,8., 4.
SAVE

LINEPT 11,2,

2 RANGE RINGS AND AZIMUTHS
PLOTTER 14.4.,.01,10,1.,8., 4.

SAVE

RRANGE  40.,,,-95.,,,330.,30.,1.,500.,3000.,500.
BODE 40.,,,-95.,,,500.,3000.,30.,10.,,,,,.,,,330.,30.
2 CENTER TICK

PLOTTER 14,2.,.01,10,1.8., 4.

SAVE

CENTERTK

SPLATE
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Figure 14, ALBERS
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KAVRAISKIY IV

The Kavraiskiy 1V with two standard parallels is the result of Russian efforts
to develop a projection “with the least mean square linear distortion” for the
arca of the Soviet Union, Because it displays areas of large longitudinal extent
so well, it is the choice for most maps and atlases of the Soviet Union, The sample
shows the USSR with elevation rings and azimuths centered at 60°N,, 40° K, Eleva-
tion rings are range rings vertically projected from a given center on the carth’s
surface and interseeting a plane at a given altitude.

PLOTTER  14.2.,.01,10,1.,8., 4.

CEIKIV  0.,,47.,,,62,

MAPSAL 60200000,

MAPBOUND 0.,,,88.,,,-20.,,,-140.

CETPOT 60,100,

XYLIM 55,7,

SAVE
¥ XYLIM 31825
- SAVE
2 11x14 ONE PLATE COMPOSITE
EOF
I KAVRAISKIY 1V
-3.18 -28

2 GRID, BOX AND COAST
LGRID 20.,20.,1.,1.,0.,,90.,,,-20.,,,- 140,
PLOTTER 14.8.,.01,10,1.,8.,4.

SAVE
N BOX  60.,,,100.,,,3.18,2.5
i PLOTTER 14.3.,.01,10.1.,8.,4.
. SAVE ;

LINEPT 8.2,

2 BOUNDS

PLOTTER 14.6.,.01,10,,1.,8..4.

SAVE

LINEPT 11.2.

2 AZIMUTHS AND ELEVATION RINGS
2 SCREEN 70

sl SPLATE
& PLOTTER 14.4..0:,10.,1.8., 4.
<8 SAVE
- BODE  60.,,040.,,,30.,1200.,20.,30.,100.,1500.,0.,80.,20.,1.,100.,90..! 50,
SPLATE :
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Figure 15. KAVRAISKIY 1V
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LAMBERT CONFORMAL CONIC

The Lambert, with two standard parallels, differs from other conics only in
the spacing of parallels. This spacing decreases between the standard parallels and
increases beyond them so that the North-South scale at every latitude cxactly
matches the East-West scale. Its conformality gives it excellent azimuth and
great-circle accuracies for midlatitude areas, particularly those with a large East-
West extent. The Lambert is suitable for both large- and small-scale mapping and
is the midlatitude projection used for most acronautical charts. The facing map,
centered on 60°N. and 150°E,, illustrates a typical midlatitude application, The
legend box and deletion of map detail within the box are new features of CAM.

PLOTTER 14,7,.01,10,1.,8.,4.
LAMBERT 0.,,47.,,,62,
MAPSAL  60200000.
CETPOT 60.,,,150.
MAPBOUND 0.,,88.,,,20.,,,-80.
XYLIM 55,7.

SAVE

2 LEGEND BOX
OPENBOX 1.,-3.08,-2.4,-.1,-9,1.
XYLIM 3.18,2.5

SAVE

PLOTTER 14.2,01,10,1.8.,4.

SAVE

2 11x 14 ONE PLATE COMPOSITE

EOF

1 LAMBERT CONFORMAL CONIC

—3.18 —~2.8

2 GRID, BOX AND COAST i

LGRID 20.,20.,1,,1.,,0.,,88.,,,20.,,,-80.
PLOTTER 14.8.,.01,10,1.8.,4.

SAVE

BOX 60.,,150.,,,3.18,2.5

PLOTTER 14,3.,.01,10,1.8., 4.

SAVE

LINEPT 8.2.

2 BOUNDS

PLOTTER 14,86.,01,10,1.,8., 4.

SAVE

LINEPT 11.2.

SPLATE '

f.
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PTOLEMY

This conie equal-interval projection, invented by Clandius Polemy in the
2nd century B.C., was rediscovered in the 15th century, It has « single stund-
ard parallel and equally spaced parallels and possesses the virtues of being
casy o manually construet and plot on. The sample shows China with varying
size circles contered on seven major cities,

PLOTTER  14.,2.,.01,10,1.,,4.

CEIPOS 0,135,

MAPSAL 37000000,

CIETPOT  36.,30.,,102,,30,

MAPBOUND  10,,,60.,,,60.,,,150.

XYLIM 55,7,

SAVE

XYLIM  3.18,25

SAVE

2 11 X i4 1 PLATE

1,01

1 PTOLEMY 37 MILLION
=318 -2.8

LGRID  20.,20.,1,,1,,0.,,,60.,,,60.,,,150,
PLOTTER  14.3.,.01,10.,1.,, 4.
LINEPT 1.9.1.

PLOTTER  14.,6.,.01,10.,1.,,4.
LINEPT 12,9,

PLOTTER 14.8.,.01,10.,1.,.4.
BOX  36.,30.,,102,,30...3.18,2.5
PLOTTER  14.4.,.01,10.,1.,,4.
SAVE

CIRCLE  39.55.,116.,,i9.,,1.5.2
CIRCLE  31.,15,,121 28, 1.259,
CIRCLE  23.,06.,113.,16.,,1.,2.
CIRCLE  45.,45.,,126.,41.,,.8,2,

CIRCLE  39.,08.,117.,12,,,.6,2. i
CIRCLE  29.30.,,106.,34.,,.4,2,

CIRCLE  25.,05.,,102.,40.,,.2.2.

PLOTTER  1.4.,2.,.01,10.,2.6,, 4.,,20.

SYMPT 2.7

5

R T E

St b B b ke i

g 1+ 395500N 116190
1+ 311500N 121280
1+ 230600N 113160
1+ 454500N 126410
1+ 390800N 117120
1+ 293900N 106340
1+ 250500N 102400

99
99
SPLATL
84
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C. CYLINDRICAL PROJECTIONS

In theory, this class of projections is obtained by wrapping a cylinder around
a sphere. Deformation inereases away from the lines of tangeney or inter-
section, In CAM there are two conformal projections, the Mereator and Trans-
verse Mercator, and two compromise projections, the Equircctangular and the
Miller. The UTM is not a projection but a grid system and is included here be-
cause of its wide usage.

EQUIRECTANCULAR

The Equircctangular Projection, often referred to as the plane chart, is
produced by spacing the mevidians and perallels at various ratios. It is most
used for large-scale maps, such as city plans, although recent applications have
included small-scale overlays on spatially ordered computer printout. In Figure
18, the meridians and parallels are cqually spaced, one inch cqualling ten de-
grees. Hand plotting over this type of map is very casy.

PLOTTER 14..2.,.01,10,1.,8.,4.
RECTAN 3,25

CETroT 45.,,,-95,

MAPBOUND 20,,70.,,-125.,,,-65.
XYLIM 5.5,7.

SAVE

XYLIM 4.255.5

SAVE

2 11x14 ONE PLATE COMPOSITE
EOF

1 LQUIRECTANGULAR

-3 ~2.75

2 GRID, BOX, AND COAST
LGRID 10.,10.,.25,.25,20.,,,70.,,,-125.,,,-65.
PLOTTER 14.8.,.01,10,1.8.,,6.
SAVE

BOX 45,,-95.,,3.2.5

PLOTTER 14.,3,.01,10.,1.8.,,4.
SAVE

LINEPT 8.2

2 BOUNDS

PLOTTER 14.£..01,10,1.8. 4.
SAVE

LINEPT 11.,2.

2 CENTER AND CORNER TICKS
PLOTTER 14.2,.01,10.,1.8., 4.
SAVE

CENTERTK

CORNERTK

SPLATE
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Figure 18. EQUIRECTANGULAR
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MERCATOR

The spacing of parallels on the Mereator Projection increases progressively
poleward from the equator in a way that makes the projection conformal, i.c., by
increasing the North-South seale to exactly match the East-Waest scale at cvery
latitude, This conformality means that any straight line on the Mercator Pro-
jection deseribes a compass course or rhumb line. Since its coneeplion in
1569, this uscful projection has been employed in many scales for navigation
charts and equatorial areas. The user should be aware that distances and arcas
are seriously exaggerated at latitudes greater than 40°, Figure 19, centered on
Washington, D.C., has a partial range ring and azimuth overplay plus a rhumb
line between the center and Reykjavik, Iecland. Note the difference between
the curved azimuth, which is the shortest distance between two points (great
cirele), and the straight rhumb line, which is « compass bearing that crosses
successive meridians at a constant angle,

PLOTTER 14.2.,.01,10.1.,8., 4.

MERCAT 0.

MAPBOUND -15.,,,80.,,,-180.,,,0.

CETPOT 38.,56.,,-77.2.

MAPSAL 100000000,

XYLIM 5.5,7.

SAVE

XYLIM 3.18,2.5

SAVIE

2 11 x 14 ONE PLATE COMPOSITE
EOF

1 MERCATOR

-3.18 -2.8

2 GRID, BOX AND COAST
LGRID 15,15.,.25,.25,.15.,,,80.,,,-180.,,,0.
PLOTTER 14.8.,.01,10.,1.,8.,4.

SAVE

BOX 38.,56.,,-77.,2.,3.18,2.5
PLOTTER 14.3.,01,10,1.8.,4.

SAVE

LINEPT 8.2.

SPLATE

2 BOUNDS

PLOTTER 14.,6.,01,10,,1.,8., 4.
SAVE

LINEPT 11.,2.

SPLATE

2 AZIMUTHS, RANGE RINGS AND RIIUMB LINE
PLOTTER 14.4.,01,10.,1.,8.,8.

SAVE

BODE 38.56.,-77.,2..,500.,3000.,30..1.,,.,.....330.,30.
RRANGLE  38..56,,,-77.,2...330.,30.,1.,50.,3000.,500,
LINEPT 7.5.

2222222 G40900N0215100W
2222222 385600N0770302W
9

9

SPLATE

2 CENTER TICK
PLOTTER 14.2.,.01,10,1.,8. 4.
SAVE

CENTERTK

SPLATE

/‘
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Figure 19. MERCATOR
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MILLER

Both the area compression of the Equireetangular Projection and the extreme
seale expansion in the higher latitudes of the Mercator are objectionable features
for general small-seale world maps, The most-used compromise hetween these
two extremes is the Miller Projection, devised by O, M, Miller of the Ametican
Geographical Society during World War 11 "This projection is neither conformal
nor copal-area and generally s limited to small-seale maps, Figure 20, an
atlas buase map for showing world distributions, is o typical application,

PLOTTER  14.,2,.01,10,1,,8., 4.

MILCYL 0.

MAPBOUND  -80.,,,80.,,,-179.,59..590,, 180,
CETPOT 0.0,

MADPSAL 254500000,

XYLIM 55,7,

SAVE

XYLIM 31,18

- SAVE

g 2 1 x 14 ONE PLATE COMPOSITT,
1O

| MILLER CYLINDRICAL

-3.1 ~-a.1

2 GRID

LGRID  30,30.,.25,.25,.90.,,.90.,,,-179.,59.,59., 180.
SPLATE

2 BOX

PLOTTER  14.8.,201,10,1.8.,.4.

SAVE

Box o0,,0.,,3.1,1.8

a2 COAST

PLOTTER 14,3.,.01,10,1..8.,,4.

SAVE

LINEPT 8.2 i
2 BOUND

PLOTTEER 14.6.,.01,10,,1.8...4.

SAVE

LINEPT 11,2,

2 AZIMUTIIS AND RANGFE RINGS
PLOTTER 14.4.,.01,10,1.,8., 4.

SAVE

RRANGE 0.,,,0.,,,330.,30.,1.,2530.,9000.,1000.
BODE 0.,,0.,,2580.,8580.,30.,10.,,..,.,,330.,30.
SPLATE
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Figure 20. MILLER
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TRANSVERSE MERCATOR

This projection, an adaption of the Mercator, uses a meridian rather than
the Equator for the Tine of true seale, AN of the confornzal relationships of the
Mereator, exeept the rhumb line property, are retained in the Transverse Mer-
cator, 1 s a superior projection for a 15 to 20 degree hand contered on its
central meridian bat, except for its adaption in the Universal Transverse Mor-
cator grid system, it has rarely been used,

The coordinates of the center point of the central meridian in this version
of CAM are 0°N. and 0°E, By including the equations found on pages 6 and 7 of
Conformal Projections in Geodesy and Cartography by Paul D, Thomas, the
Transverse: Mereator Projection can be converted into an Oblique Mereator
Projection centered on any great circle other than the Equator or a meridian,
In the past, such maps were employed for air navigation. The figure opposite
amploys the Transverse Mereator Projection to illustrate the relationship  of
North America to Asia via the South Pole.

PLOTTER  14.,2.,.01,10.,1,,7., 4.
TMERCT 0.

CETPOT  0.,,-90.

MAPSAL  240000000.
MAPBOUND -89.0,,89.8,,,-180.,,,0.
XYLIM 557,

SAVE

2 PLLOT ON 11 BY 14

2 2 PLATES

XYLIM  .95,1.65

SAVE

PLOTTER 14.6.,.01,10,,1.,8.,,4.
SAVE

BOX 0.,,-90.,,,.95,1.65
PLOTTER 14.2.,.01,10,1.,7,,4.
SAVE

LGRID 15,15..2.,,2.,-89.8,,,89.0,,,-180.,,,0.
LINEPT 8.2

SPLATE

cerroT 0.,,,90.

MAPBOUND -89.0,,,89.8,,,0.,,,180,
SAVE

PLOTTER 14.6.,.01,10,1.7.,4.
SAVE

BOX 0,,90.,,.95,1.65

PLOTTER 14.2.,.01,10,1.,7.,4.
SAVE

LGRID 15,15.2.,2.,-89.8,,,89.0,,,0.,,,180.
LINEPT 8.2,

SPLATE

92
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Figure 21. TRANSVERSE MERCATOR
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UNIVERSAL TRANSVERSE MERCATOR (UTM)

The Universal Transverse Mercator, commonly referred to as “UTM,” is
not a projection but a sophisticated grid system based on the Transverse Mer-
cator Projection. Central meridians are constructed every 6° of longitude running
from 80°N. to 80°S. Zones, cxtending 3° to either side of the central meridian,
arc overlaid by a uniform rectangular (military) grid, Thuse grids are used in
large-seale precision mapping and can be overlaid on projections other than
the Transverse Mercator, Figure 22 is a scction of an UTM grid plotted over
a Transverse Mercator urban plan, Figure 23 has been included as a reference aid
to determine the correct spheroid for different arcas of the world,

PLOTTER 14,1.01,10,1.,4.

TMERSD 6378388.,6356212.,29.

MAPSAL  35000.

CETPOT 55.,43.,,37.,33.

MAPBOUND 55.41.,,55.,45.,,37.,30.,,37.,36.
XYLIM 9,10.

SAVE

2 18 x20 DRUM

EOF

UTMGRID  1000.,1000.,20.,20.,55.,41.,,55.,45.,,37.,30.,,37.,36.,,37.,1.
CORNERTK

SPLATE
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The UTN system uses 60 zones, cach zone is six degrees wide in longitude,
The central meridians of the zones are the following:

3°,9°9, 15, 21°, 27°, 339, 39° 459, 51°, 57°, G:3°, 6Y°, 75°, §1°, §7°, 93°, 049, 1059,

TE1°, 117°, 123°, 129°, 135°, 141°, 147°, 153°, 159°, 163°, 171°, and 177° Fast and

Woest,
If the grid zone number is known, the central meridian of that zone is cgrial
to grid zone number times 6 minus 183, The false Easting for cach zone is 500,000
meters at the central meridian, The faise Northing is zero meters for the Northern
Hemisphere and 10,000,000 meters for the Southern Hemisphere, The seale factor
on the central meridian is 0.9996. The semi-major and semi-minor axis lengths
in meters for the spheroids are the following:

Semi-major Axis Semi-minor Axis
Bessel . o 6,377,397.155 6,356,079
Clarke 1866 . . . . . . 6,378,206.4 6,356,383.8
Clarke 1880 . ... . . . .. 6,375,249.145 "
Everest .............. ... ... 6,377,276.345 6,356,075
International ... ... B3Te 388 6,356,912 i
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UTM GRID ZONE DESIGNATIONS AND INDEX TO SPHEROIDS
DESIGNATIONS DE LA ZONE DU QUADRILLAGE UTM ET LE TABLEAU DES, ELIPSOIDES w0
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D. MISCELLANEOUS

The following two projections and display routine do not fall in any of
the above constructional groupings. 'The Sinusoidal is an equal-area projection
for small-scale maps, while the Polyconic is a compromise projection employed
at larger scales, The XY Display does not employ latitude-longitude data and
is, therefore, not a projection,

POLYCONIC

Each of the parallels in the Polyconic Projection is a standard parallel, re-
sulting in a projection that is neither equivalent nor conformal, However, both
properties are approximated when the mapped arca is small and bisceted
by the central meridian. The U.S, Geological Survey employs the Polyconic
for the standard topographic map serics. Figure 24 is an example of a USGS 7.5
Minute Series Quadrangle overlain by a U'TM grid. Only a portion of the map
is shown,

PLOTTER 14.2.,.01,10,1., 4.

POLYCON 6378206.4,6356583.8,-75.
CONFAC 39.37

MAPSAL  24000.

CETPOT 38,41,15,-77,11,15

MAPBOUND  38,37,30,38,45,,-77,15,,-77,07,30
XYLIM 12,15

SAVE

XYLIM 95,12,

SAVE

2 24 x30 ONE PLATE

EOF

1 UTM 500 METERS

8. -12,

UTMGRID 500,500,500,500,38,37,30,38,45,,-77,15,,-77,07,30, 18,4
CORNERTK

SPLATE
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SINUSOIDAL

The Sinusoidal or Mereator Equal-Area Projection was ereated to reduce
the distortions of shape present in - Cylindrical Fqual-Aren Projection, Tt s
ancexcellent choiee for maps with stenificant. North-Seh dimensions, such us
hemespheres and continents and especially South Ameriea and Africa, The equally
spaced parallels and true meridional divisions are also convendent for manial
plotting of data,

Figare 23 in addition to being an example of the Sinusoidal Pre jection also
illustrates anew CAM feature, the corridor, which can be drwn paralicl to
cither or hoth sides of w given Tine, I this case, a 200 nautical mile corvidor has
been: plotted connecting the three eities shown on map,

PLOTTER  14,2.,.01,10,1,,8.,.4.

SINEAR

CLETIPorT o,,-00,

MAPBOUND  .00,,00.,,-170.,,,-10.

MAPSAL 125000000,

XYLIN  5.45,7,

SAVIE,

NYLIN 4.255.5

SAVE

2 ILx 14 ONE PLATE COMPOSITY,

Eor

1 SINUSOIDAL

~3.18 =,

2 CRID

LGRID  10.10,,.25,.25,-90.,,.90.,,,-170..,,- 10,

2 COAST

PLOTTER  14,,3..01,10,,1..8...4.

SAVE

LINEPT 8.2,

2 BOUNDS

PLOTTER  14.,6.,.01,10,1..8.,4.

SAVE

LINEPT 11,2,

2 CITIES, LINE PLOTS AND CORRIDOR

PLOTTER  14,12,.01,10,,2,,0.,,1.,,19.

SAVE

SYMPT 2.7,

1+ 103000N0665800\W
1+ 1G3100806S0300\W
1+ 38450080620700W

99

2 SCREEN 70 99

LOF

PLOTTER  14.,4.,.01,10,1..8.,4.

SAVE

CORRIDOR 7.5.5.,2.,100.,0.,20.

1000010 103000N0665800W
1000010 163100S0680300\W
1000010 38450050620700W
9

9

2 CENTER AND CORNER TICKS REMOVYE SCREEN

SPLATL

PLOTTER  14,2,,.01,10.,1.,8.,.4.

SAVE

CORNERTK

CENTERTK

SPLATE

102
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Figure 25. SINUSOIDAL
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XY DISPLAY

T'his is not a projection but a routine to display XY data devived from the
diggitizer, interactive cathode ray tube or manual means, 1 is most frequently
usedd to prool digitized data, In previous versions of CAM, this was called “One
for One.”

Figure 25 s an example of the XY Display, Its purpose was to demonstrate
, the capabilitios of the SOLIDFIL routine which fills areas with line or symbol
4 patterns or solidly, It was derived by using a cartesian coordinate (XY) system
; and the Graphic Data Format,

PLOTTER  14,1,0,01,6,1,10,0,11,0
ONOPOT 1,1
CIETIPOT 40,100
MAPBOUND  30,,,60,,,80,,,120
MADPSAL 1
XYLIM 6.1,6.1
NYORE  -5.1,-5.1
CORNLERTK
SAVE
LINEPT 7,3
B
[ to draw outline of arcas)
1.00000010100
0 5500
3500 5500
3500 200
0 200
0 10000
R 10000 10000
; 10000 7500
8000 7600
7000 7000
4000 7500
2000 8000
10600 10000
1.00000020100
10000 7500
10000 0
3700 0
[+ 3700 2600
: 6000 2600
, 6000 4000
- 10000 4000
' L00000030101
10000 6500
3000 6500
3000 5500
L.00000040101
2 3500 4000
- 6000 4000
1.00000050101
- 6000 2600
ke 6000 0
L00000060101

104

4 ]




Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2

8000 0
8600 4000
LO0O00070101
3800 3000
§ 4200 3000
4200 3500
: 3500 3500
i 3800 3400
I 3750 3400
3750 3100
3800 3100
4 3800 3000
L00000080101
5000 3100
5700 3100
. 5700 3500
5600 3500
5600 3800
5000 3800
B 5000 3100
1.00000090101
5100 3250
5100 3450
5600 3450
5600 3250
R 5100 3250
B L00000310101
B 1100 3500
1000 3800
i 1500 4100
i 1700 4100
i 1700 3900
i 1400 3400
1100 3500
i3 E
PLOTTER 14,02,0.01,8,3,20,0,11,0,09
. SOLIDFIL 7,3,0.3,2,0. [to fill with symbol “t”]
B
) 1.00000100101
1000 10000
2000 8000
4000 7500
7000 7000 i
8000 7600
10000 7500
10000 10000
E
PLOTTER 14,03,0.01,8,3,14,45,11,0,86
SOLIDFIL 7,3,0.25,2,45. [to fill with symbol “0"]
B
100000200101
‘ 0 10000
0 5500
- 3000 5500
‘ 3000 6500
10000 6500
10000 7500
8000 7600
7000 7000
% 4000 7500
B 2000 8000
.

1000 10000

105
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K

PLOTTER  14,1,0.01,8,0,20,0,11,0
SOLIDFIL  7,3,0.2,3,30,

B
L.00000300101
0 5500
0 200
3500 200
3500 5500
100000310101
1100 3500
1000 3800
1500 4100
1700 4100
1700 3900
1400 3400

E

PLOTTER 14,2,0.01,8,0,20,0,11,0
SOLIDFIL  7,3,0.15,1,45. [line fill at 45°]
B

L00000400101
3500 4000
10000 4000
10000 6500
30000 G500
30000 5500
3500 5500

E

PLOTTER 14,1,0.01,8,0,20,0,11,0
SOLIDFIL 17,3,0.1,1,0.

B
L.00000500101
8000 0
10000 0
10000 4000
8000 4000

E

PLOTTER 14,2,0.01,8,0,20,0,11,0
SOLIDFIL 7,3,0.1,3,60. {cross latch at 60°]
B

L.00000600101
6000 0
8000 0
8000 4000
6000 4000

E

PLOTTER 14,01,0.01,8,3,10,145.,11,0,98
SOLIDFIL 7,3,0.2,2,-45.

B
L.0000n700101
3700 0
6000 0
6000 2600
3700 2600
E

PLOTTER 14,2,0.01,8,0,14,0,11,0
SOLIDFIL 7,3,0.01,1,0

B

L.00000800101
3800 3000
4200 3000
4200 3500
3800 3500

[to cross hatch at 30° open aren near middle]

[line fill at 0°)

[fill with symbol “s” at —45°]

[solid fill house with 0.01”” weight linc]
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3800 3400
3750 3400
3750 3100
3800 3100
I
PLOTTER 14,3,0.01,8,0,14,0,11,0
SOLIDFIL  7,3,0.02,1,0  [Solid fill barn with 0,027 weight line]
Ii
1.00000900101
5000 3100
5700 3100
5700 3500
5600 3500
5000 3800
5000 3800
L00000910101
5100 3250
5100 3450
5600 3450
5600 3250
)
SPLATE

i

PO o
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E. SYMBOLS

A new feature in this version of CAM s a selection of symbols found in
the LINEMODE option deseribed in Chapter 1, Section 15, Included are solid
and various dashed lines, canal and reef symbols, and a selection of railrond

/

representations,

PLOTTER 14.,2.,.01,10,,1,8.,4.
RECTAN 5,0

cEreror o,,0.

MAPBOUND .50.,,,50.,,-50.,,,50.
XYLIM 55,7,

SAVE

XYLIM 5.6,

SAVLE

EOQI

PLOTTER 14.5.,.01,10,1.8.,.4.
SAVE

sYmrr 2.7,

25 SOLID LINI

25 DASHED LINE

25 REGULAR

25 LLONG - SHORT - 1LONG

2

35 LONG - SHORT - SHOR'T - LONG
39 LONC - SHORT - SHORT - SHORT - LONG

25 RAILROADS

35 STANDARD AND BROAD GAUGE
35 STANDARD AND BROAD GAUGE

30 UNDER CONSTRUCTION
30 NARROY CAUGE

30 NARROW GAUCE

30 UNDER CONSTRUCTION
20 CANAL

20 REEF

SPLATLE

PLOTTER 14,,10.,.01,10,1.,8.,4.
SAVE

LINEPT 7.5.

1000010

1000010

9

PLOTTER 14./7.,.01,10.,1.8.,4.
LINEMODE 1.,.1,.02

SAVE

LINEPT 17.5.

1000020

1000020

9

9

PLOTTER 14,7,,.01,10,1.8.,4.
LINEMODE 2.,.15,.045,.015
SAVE

LINEPT 17.5.

1000030

1000030

9

9

PLOTTER 14.,7.,01,10.,1.8.,4.
LINEMODE 3.,.15,.045,.015
SAVE

LINEPT 7.5.

1000040

109

400000N0400000W
360000N0400000W
320006N0400000W
J00000N0400000W
280000N0400000W
260000N0400000W
220000N0400000W
180000N0400000W
1G0000NO400000\V
150000N0400000W
130000N0400000W
110000N0400000W
100000N0400000W
G0000N0400000W
20000N0400000W
99
99

400000N0050000W
400000N0080000L

320000N0050000W
320000N0080000E

300000N0050000WV
300000N0080000LE

280000N0050000W

, ’
’ Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2




1000040

f)

]

PLOTTER  00.7.,.01,10,1.8.,.4.
LINEMODE  12,,.15,.045,015
SAVI

LINEPT 7.5

: 1000050

‘B 1000050

f

B i}
‘ PLOTTER  14.,5,.1,10,1.8,,4.
LINEMODE  4,,.2,.05,2.5,
SAVE

LINEPT 7.5

1000060

1000060

9

9

PLOTTER  14.,5.,.01,10.,1.8.,4.
LINEMODE  6.,.2,.025,2.,.05,5.
SAVE

LINEPT 7.5

1006070

1000070

9

9

PLOTTER 14.5..01,10,,1.8.,4.
LINEMODE  5.,2,.025,2.,.05,5.
SAVE

LINFPT 7.5

1000080

1000080

9

9
PLOTTER 14.,5..01,10,,1.8.,4.
LINEMODE  7.,.2,025,2.,.025,5.
SAVE

LINEPT 7.5.

1000090

1000090

9

9
PLOTTER 14.2,.01,10.,1.8.,4.
LINEMODE 11,,.15,.03,2.,5.
SAVE

LINEPT 7.5.

1000120

1000120

9

9
PLOTTER 14.2..01,10,1.8., 4.
LINEMODE 8.,.02

SAVE

LINEPT 7.5.

1000130

1000130

9

9

SPLATE

/*

e
pt
=]

£
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5.~ (2 e e et e i e

/
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280000NOOK0000T

200000NO050000W
2600NONOOBOO0OOL

180000N 0050000\
180000NO0S000GE

160000N0050000W
160000N0080000F

130000N0050000W
130000N 008000014

110000N0050000W
110000N008000012

G000ONO050000W
GOOOON0080OOC L

20000N0050000W
20000N0080000LE

o '
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SOLID LINE

OASHED LINE

REGULAR
LONG - SHORT - LQvIG

LONG - SHORT - SHORT - LONG

LONG - SHORT - SHORT - SHORT - LONG

RATLAROADS

STANDARD AND BROAB GAUGE

STANDARD AND BRORD GAUGE
UNDER CONSTRUCTIGN

NARROW GUAGE

NARRGW GUAGE
UNDER CONSTRUCTION

CRANAL

REEF

Figure
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27. SYMBOLS
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Asiperia vl b as gl s




